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» DOCUMENTS SHOWING THE NATURE OF THE WORK L-,-^^ 



DONE BY THE U. S. GEOLOGICAL SURVEY 



IN THE STATES. 



The following extract from the Testimony of Maj. Powell, 
then Direct6r of the U. S. Geological Survey, before a Con- 
grcssional Committee, printed In Senate Document Sa, Forty- 
ninth Congress, ist Session, page 35. together with the letter 
of Prof. Walcott, present Director of the Survey, will show 
what kind of work the U. S. Survey is carrying on in the 
States, and what^may be expected of it in the near future : 

[EXTRACT.] ^ 

Major Powell: I do not attempt to go into the States where 
beds of phosphates are ; I do not go into the States and say on 
what particular land iron is to be found, or on what man's . 
land coal is to be found, or any other mineral ; I do make 
a topographic survey, and upon that place the geologic forma- 
tions, and then discuss the relations of the iron, and copper, ' 
and sine, and phosphates, etc., to those particular geologic 
formations. At that point the State Surveys come in and fix 
the values, methods of development, and other questions, of 
the several articles, by their own organizations. Upon that 
plan the States are reorganizing their surveys. 

[COPY OF LETTER.] 

Washington, D. C, Dec. 19, 1894. 
Pkof. E. a. Smith, University, Ala. : 

Dear Sir — In reply to your letter of December 16, 1 beg to 
f»;iy that the U. S. Geological Survey is not engaged in the 
»amc geologic work as the State SurVey, and that it will be 
many years before the Survey of Alabama by the National 
Survey will be completed. ; 

I have recently prepared. an address upon the subject of the 
Federal Geological Survey, that section of it which has refer- 
ence to co-operation with State Surveys is here quoted as 
follows: '' • 
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' CO-OPKRATION WITH STATE SURVEYS. 

The attitude of the Federal Survey towtirds the State Sur- ' 

• < veys has been in the past to co-operate fully and freely, though 

commonly in an informal way^ and ic. has uniformly encour-'' 

. .' aged the institution of State Surveys. 

It has been disposed to encourage a division of labor, where- 
by the economic problems of a local character would be dealt 

- .with chiefly by State Surveys, while the more general and usu- 
ally inter-state problems, which State Surveys have difficulty 
in dealing with, receive the special attention of the Federal 
Suryey ; the latter including trianguJation, topography, paleon- 
tology, and special researches, requiring time, labor, and spe- 
cialists. The Federal Survey discusses the relations of the- 
various mineral resources, such as iron, copper, phosphate, 
r • ' etc., to particular geologic formations ; then the State Surveys 
come in with their independent organizaions and' Ax the val- 
ues, methods of development, and other questions relating to , 
the local geology and mineral resources. Partial co-operation 
i)etween the Federal Survey and several State Surveys has 

' been thus effected, the States :making use of the results in 
their State work, and in .return fucnishing the Federal Survey 
with data resulting fcom their more restricted and detailed 

economic work ,« If agreeable to the States, co-ope. 

ration ^ill be continued on essentially the same conditions in . 
(the future as in the past. 4 > 

. \ ' The several questions which you ask, ,1 will answer in the 
order in which they are put : 

(.1) Attention to the economic geology will be of a general 
character, as indicated above. 

(2) I hope to resume topographic work in Alabama another 
year, if the appropriation will permit. 

(3) If geologic work is taken up, it will be' by one party in 
the north-western section of the State. Under existing finan- 
cial conditions, it is doubtful if the appropriation for the Na- 

, tional Survey will be increased, hence^I do. not look forward 
to doing any more work than is above outlim^d in Alabama for . 
- two or three years to come. 

• - (4) The work if taken up will be carried but in the :aame 
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manner as in the geologic folios that have already betn issued^ 
for it is not within the scope of 'the Federal Survey to work 
out all economic geology in the detailed manner that would be > . . . .^ 
proper and desirable in a State report. ^ ' . v 

Yours truly, 

Charles D. Walcott, 
Director U. S. Geological Survey. 
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During the twelve years that have elapsed since its organi- 
/ zation, the U. S. Geological Survey has made maps, on the 
! scale of half an inch to the mile, of about i-5th of the total 
area of Alabama. On these sheets are shown the towns, post" 
offices, railroads, streams, elevations, and other topographic 
features. The geology has been worked out only in a very small 
proportion of this area, and as yet none of it is shown upon 
the maps. If the work were to go on in the future as rapidly ^ 
as it did at first, we should have in about 50 years ijthe toplo- 
graphic base map completed, and in 10 or ao years more the 
geologic map. Upon the map would be shown just about 
what is shown on the Geological Map of the State just issued . 
by the State Survey. The descriptive matter would be of k 
general, synoptical nature, and the economic resources would 
he toqched upon only in the most general way ; in far less de- 
tail, in fact, than is done on the Chart which accompanies the ' . . ^ 

State Geological Map above mentioned. 

But since the reduction of the^ amount appropriated for the 
V. S. Survey, several years ago, no work of any kind has been 
done in Alabama by that Survey, and nothing beyond the pos- 
sible completion of some of the topographic sheets already 
|)urtly surveyed, can even be hoped for, unless the appropria* 
tions should be increased by Congress, and this the Director 
tbnsid^rs doubtful. ' ■ ■. \ 

. EUGENE A. SMI7H. 

University of Alabama, ^ . 

January 15,1895. . . 



• • 



V 



* • 

■ • . » 



^1. 



I » 



< 



\ 






GEOLOGICAL SlffiVEY OF ALASKA 



OIHOUIAH HO. 2 



Abstract of Alabama clay tests. 



By 
Eugene A. Smith 




I * 



•• -• "^ 



^^ ^^ *^^ •^i* ^ 



-^ ^ - s ■? 









'•^ "^ s 



:: -/ 7^ 






^ • = i/ - 

^ "r ^ •«■ -; 

< - = -- J- - 

-J .'i 5 , ft* ^. 

<r / - :^ -• - 

O =. v - J 

CO : .,■ I PA 






^. --. ^. 
-• •• — 



"« -• — 



'•. c t-* 



^ 


li^ 


j: 






"C- 


w*. 






^ 


'/ 








>: 

"» 


• 
• 


• 


5 


<N 


y. 


1% 



u -» 



u u f-i 



k- "^ / 

-f o^ uS , 



CD ? i ; ^.. 



\n ti >c >c j» , 



^1 



r 



•- ''4 r« 



• ■ • 

1^ U-.'^ 



- r: J 












^— «• W ^ "• *-« •"< 'J •" 

^^ - ^ .^ ^ ;^ . . -'•j; 

M :r v- n js •>. js .'^ i^i 



,ti = 






j 



! 



« 



r 



I 

r ! 



t \ 



I 



««;> -^ 



U 






GEOLOGICAL SURVEY OF ALABAMA 

BUGBNB ALLBN SMITH, State Ciologitl 



CIRCULAR NO. 3 , ' ^"b 

CONCERNING OIL AND G^S-- 
IN ALABAMA 




EUGENE A. SHITH 



UNIVERSITY. ALABAMA 
IM7 



CONCERNING OIL AND GAS 



THE striking of a small pool of oil in a deep well at Cordova 
in December, 1916, has aroused such an interest in the oil 
and gas possibilities and probabilities of the State that it has 
been thought desirable to bring together and publish a few 
notes concerning the occurrence of oil and gas in general, and 
to review what is known and what may reasonably be inferred 
concerning their occurrence in Alabama in particular. 

L 
ORIGIN AND DISTRIBUTION OF OIL AND GAS. 

The theories concerning the origin of oil and gas are the 
inorganic and the organic, or combinations of the two. * 

The inorganic theory accounts for the formation of oil and 
gas by chemical reactions which take place without the aid of 
living organisms. The organic theory assumes that the chemi- 
cal reactions, resulting in the formation of oil and gas, take 
place in connection with the decomposition of some forms of 
organic matter, vegetable or animal. The organic theory seems 
to be the one most generally accepted, but it is admitted that 
the precise reactions by which organic matters are converted 
into oil and gas are not definitely known in every detail. In 
whatever way produced, experience has shown that the strata 
in many parts of the world are more or less filled with oil and 
gas. The porous, open grained strata, like sands, sandstones, 
conglomerates, dolomite rocks, hold much more of these prod- 
ucts than close grained shales, clays and limestones. Through 
the porous rocks oil, gas and water circulate slowly under the 
influence of gravity and other forces. If the porous rocks or 
sands are oil-saturated merely, it is not necessarily the case 
that there will be accumulations of economic value, for there 
are some other vital points in applied geology as related to 
petroleum. These have been summarized by Dorsey Hager in 
his book, "Practical Oil Geology," as follows : 



"1. Commercial oil and gas deposits occur in the higher 
parts of folds or wrinkles of the earth's surface called 
anticlines, domes, monoclines, etc. 

2. Water is always found in the same stratum as the 
oil, but in the lower part of the fold. 

3. All commercial dei)osits so far, have occurred in sedi- 
mentary or water-laid deposits such as sands, sandstones, 
conglomerates, shales, and limestones. 

4. All oil and gas deposits, so far as known, are capped 
or covered by practically impervious beds of shale, sand- 
stone, limestone; also such deposits are underlaid by im- 
pervious beds." 

The impervious beds above and below the oil sands prevent 
the indefinite diffusion of the oil and gas. If the sands holding 
these are horizontal, the water will be found at the bottom of 
the sand, the oil and gas above it in the order of their relative 
weights or densities ; but in such flat sands the oil will not be 
found in paying quantity, since it will occupy only a portion of 
the thickness of the sands ; but it may occupy the whole thick- 
ness of the sands and thus be in such quantity as will pay for 
extraction where the strata are bent upwards into folds or anti- 
clinals, under which at the top of the fold, may be found, first 
the gas, then the oil, and below them both the water. 

In the synclines or downward folds of the strata, water will 
be found normally occupying the bottoms of the basins, but 
where the sands are more or less dry, there may be an accumu- 
lation of oil in these synclines. 

Minor folds along the flanks of a greater anticlinal or syn- 
clinal fold may produce secondary anticlines under which oil 
may accumulate, or in the secondary anticlines thus produced, 
one flank may be gently the other steeply inclined, and the 
gently inclined flank may be to all intents and purposes hori- 
zontal. Under such conditions terraces may be formed which 
are important oil reservoirs in many fields. 

These relations are shown in the following figures in which 
the solid black represents the accumulation of oil, over which 
it may be assumed that there will be more or less of gas. Where 
the gas is specifically shown in a figure the space occupied, by 
it is left white. The dotted portions of the diagrams represent 
the porous sands, which, below the oil may be considered as 
saturated with water, unless otherwise specified. 
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Fig. 4. Showing oil accumulation under minor folds developed along 
the flank of an anticlinal or synclinal. 




Fig. 5. Oil accumulation on a "terrace." 

Oil sometimes accumulates in sand lenses in shale forma- 
tions, in what are called oil pools illustrated in Figure 6 below. 
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Fig. 6. Oil accumulation in sand lenses in a shale formation; "oil 
pools." 



A divide between the water courses must not be confused 
with an anticline, which involves the bending up of the strata, 
while the strata in a divide produced by erosion, may be hori- 
zontal or of synclinal structure, in either case unfavorable for 



the accumulation and retention of oil, as a little consideration 
will show. 

Following are a few statements from Hager's "Practical Oil 
Geology," which are worthy of consideration : 

"From experience It Is known that folds of the strata 
are Important In oil accumulation. Where the folds are 
exposed at the surface their existence at some depths 
may be inferred. 

1. All folds do not carry oil. 

2. A geolo^st cannot tell whether or not a fold will 
carry oil unless wells are already drilled in it. 

3. He does know that the majority of folds within cer- 
tain (proven) limits do carry oil, and that the chances 
are In favor of a well-defined fold being productive if it 
occars within certain boundaries." 



Regarding surface Indications of oil Mr. Cunningham 
Craig In his book "Oil Finding," says: 

"Actual shows of oil are of great Importance ; much is 
to be learned from them, but the study of structure must 
take first place. As a matter of fact it is very frequently 
where surface shows of oil are seen that drilling would 
be entirely unsuccessful, and many of the greatest oil 
fields known today have not a single surface indication 
within their length and breadth." 

"Surface indications are of various kinds according to 
the class of oil, the nature of the strata, and the geologl* 
cal structure. They comprise: 

(a) Seepages of oil. 

(b) Asphalt deposits. 

(c) Evolution of gas from gas pools, mud volcanoes, 
or dry ground. 

(d) Outcrops of bituminous strata. 

(e) Veins of manjak or ozokerite. 

"In addition to these the evolution of hydrogen sul- 
phide may be in some cases a favorable indication, and 
crystals of sulphur in cavities in a rock, or the presence 
of minute traces of sulphur in flecks and patches may 
also be important. * * * A faint odor of petroleum 
may sometimes be detected where no actual seepage 
can be discovered. 

"A stratum which is oil-bearing at one place may not 
be at another place, just as sediments of different kinds, 
sands, clays, and vegetable accumualtlons are laid down 
simultaneously along a shore line; hence the impossi- 
bility of tracing any oil sand for any great distanca" 
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SOME ALABAMA LOCALITIES WHERE THE GEO- 
LOGICAL STRUCTURE SEEMS TO BE FAVOR- 
ABLE FOR ACCUMULATION AND STOR- 
AGE OF OIL. 

Appalachian Province. 



Cincinnati Anticline. 

The great anticlinal arch of Ohio, the Cincinnati Anticlinal, 
extends southward through Kentucky and Tennessee into Ala- 
bama where its presence is recognized by the outcrops above 
drainage, of Silurian and Ordovician strata along Flint River 
in Madison, Limestone Creek and Elk River in Limestone, and 
Blue Water and Shoal creeks in Lauderdale near the Tennes- 
see line. On this anticlinal and especially along its flanks 
occur in Ohio and West Virginia some of the most important 
gas and oil wells of the country. In Northern Alabama from 
Madison and Morgan counties westward the phenomena accom- 
panying oil and gas are numerous. These are occurrences in all 
the counties included, of natural gas, tar springs, bituminous 
sandstones, bituminous limestones, and petroleum. Borings at 
Huntsville have yielded some gas which has been utilized to a 
limited extent in the city. In Morgan County in section 30, 
township 7, range 6-W. are the Goyer wells sunk many years 
ago in search of oil, of which a small amount was struck. The 
report of the Alabama Geological Survey On the Tennessee Val- 
ley Region by Henry McCalley, gives abundant details of all 
these occurrences. 

Within the limits of the coal field in Marion, Franklin and 
Fayette counties there are also evidences of oil and gas at At- 
wood in Franklin, and Hamilton in Marion where the cores of 
diamond drill have brought up oil-saturated sands, and near 
Fayette Court House in the county of the same name are gas 
wells that have been active for a number of years and which 
have yielded gas in commercial quantity to the town of Fayette. 

Bulletin No. 10 of the Geological Survey is devoted to this 
Fayette County gas region. 

From the above it may be seen that this region of Alabama 
over the arch which represents the termination of the great 



9 

Cincinnati anticlinal, should by analogy be favorable for oil and 
gas prospecting. 

Democrat Ridge, 

The great Sequatchee — Blount Springs Valley, extending 
northeast and southwest from Alabama into Tennessee, is in 
the valley part, an eroded anticlinal. The unbroken anticlinal 
uplift beyond the northeastern end of the valley in Tennessee is 
the Crab Orchard Mountain, the corresponding extension of the 
valley in an uneroded uplift to the southwestward is known 
as Democrat Ridge. This well defined anticlinal uplift may be 
followed easily southwestward from Ried's Gap down through 
Jefferson, and probably into Tuscaloosa County. It is in part 
the boundary between Jeiferson and Walker. Structurally 
this ridge and its prolongation to the southwest should be prom- 
ising ground for oil prospecting. Several deep wells near 
Bryan on the Ridge and at Jasper and near Cordova along the 
western flank of the uplift, have proven the existence of oil, 
although as yet not in commercial quantity. A careful study 
of the geological structure along this uplift and its flanks might 
well be expected to show promising locations for deep wells. 

Nortkivestern Limb of the Warrior Basin Syncline, 

The wide S)mclinal basin of the Warrior Field, lying between 
the Democrat Ridge uplift and its prolongation to the south- 
west on the one side, and the escarpment of Sand Mountain and 
the termination of the Cincinnati uplift on the other side, is 
uns)mimetrical in that the gentle slopes of the northwestern 
limb of the syncline cover most of the territory, the axis of the 
Basin being near its southeastern edge. Along this wide area 
of the northwestern limb of the synclinal it may be that minor 
folds are developed which afford conditions favorable for oil 
accumulation such as yield a great portion of the oil and gas 
of Pennsylvania and West Virginia. Fig. 4 above would illus- 
trate such subordinate folds on a limb of a great synclinal. 

The Appalachian Valleys. 

In the great Coosa Valley Region, and in the outlying anti- 
clinal valleys, Cahaba, Jones, Roups, Murphrees, Wills, and 
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Blount Springs, erosion has cut down into Ordovician and Cam- 
brian strata in the central part, and the conditions therefore are 
in general not favorable for oil and gas accumulation. 

Along the southeast flank of the Red Mountain bordering 
ridge of Jones Valley, and between that ridge and the Shades 
Mountain border of the Cahaba Coal Field, there is the wide 
valley of Shades Creek, exposing strata of the Subcarboni- 
ferous or Mississippian formation. This wide expanse of these 
rocks can be due only to a flattening of the strata, or a series 
of faults. In the first case if due to flattening, there would al- 
most inevitably be minor folds produced, favorable to oil ac- 
cumulation. Similarly, to the east of the Coosa Coal Field the 
wide area of Subcarboniferous rocks may be associated with 
analogous folds. Those interested in oil prospecting might con- 
sider these possibilities. 

In the great Coosa Valley region the presence of strike faults 
^nd broken folds, would in general, be unfavorable for oil ac- 
cumulation. 

Oil Sands of the Appalachian Province. 

The drillings which have brought up some notable shows of 
oil in this province, have struck these sands in the Pennsyl- 
vanian or Coal Measures and the other Paleozoic formations 
down to the Trenton of the Ordovician. 

The Cordova well, which has yielded the largest show of oil 
finds it in the Coal Measures. It is too early yet to locate pro- 
ductive oil sands in the State. 

Coastal Plain Province. 

The two formations which make this part of the State are 
the Cretaceous and the Tertiary. 

CRETACEOUS. 

The subdivisions of this formation named in ascending order 
are the Tuscaloosa, the Eutaw and the Selma Chalk. 

The Ttiscaloosdi is made up of sands and clays of fresh water 
origin generally. Some of the strata are plant-bearing. 

The Eutaw is composed of marine formations in the main, 
sands and clays, the sands partly calcareous and glauconitic. 
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The principal rock in the Selma formation is a chalk mostly 
with varying admixtures of clay. Above this chalky part the 
sandy strata of the Ripley are in evidence, especially in the 
eastern part of the State. The upper beds of the Cretaceous 
are generally sandy but they are generally classed with the 
chalk on account of the similarity of their fossils. 

Where these beds of the Tuscaloosa and Ripley are of estu- 
ary origin they should be suitable for oil production. 

Prairie Bluff, 

At the Prairie Bluff ferry and landing and at Rock Bluff, a 
mile above the warehouse landing, we find a decided and rela- 
tively steep dip of some of the strata. Both at Prairie Bluff 
and at Rock Bluff, the strata at the top of the Bluff lie nearly 
horizontal, while those constituting the lower halves of these 
bluffs show the high angle of dip. Between the two series 
there is thus apparently an erosional unconformity, unless the 
high angle of dip of the lower strata is the result of cross 
bedding on a large scale. It might be worth while for oil pros- 
pectors to look more closely into this instance of a very sudden 
change in the angle of dip, as possibly affording the conditions 
favorable to the accumulation and storage of oil. 

TERTIARY. 

The formations making up the Tertiary of Alabama in as- 
cending order are the Midway, the Chicasaw or Wilcox, the 
Buhrstone, the Claiborne and the St. Stephens, above which 
are the Grand Gulf beds as originally defined by Dr. Hilgard. 

These contain estuarine deposits at many horizons, and with 
favorable structure conditions, there should be many oil sands 
in the formation. 

Hatchetigbee and Jackson Anticlinals. 

While engaged in the mapping of the Alabama Coastal Plain 
during the years 1883-87, the present writer and his Assistant, 
D. W. Langdon, located and mapped two well-defined anti- 
clinals in the Tertiary terranes, viz., the Hatchetigbee and the 
Lower Peach Tree uplifts. At the same time at several points 
southward of Jackson in Clarke County unconformable contacts 
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were noticed of Vicksburg and Jackson limestones with under- 
lying formations showing some comparatively recent crustal 
movements in that section. 

In 1905 this region was investigated for the Geological sur- 
vey by Mr. S. A. Hobson, whose map of the Jackson Anti- 
clinal is given in Fig. 8 below, along with his cross section 
Fig. 9 explanatory of the structure. 

The map Fig. 7 copied from our Geological Map of 1894, 
but revised for the Jackson Anticlinal, will serve to show the 
locations of the anticlinals above named. The Hatchetigbee 
anticlinal may be traced from Bladon Springs nothwestward 
towards Shubuta in Mississippi, and southeastward into Clarke 
.County, Alabama, towards Jackson, and southward of Jackson 
there is what appears to be a continuation of the anticlinal down 
as far as Oven Bluff on the Bigbee River. Along the southern 
flank of the Hatchetigbee anticlinal through Choctaw and 
Washington counties, there are many interesting occurrences of 
salt seeps and gas escapes. In Clarke County also along the 
Jackson anticlinal are similar phenomena. At several places 
in Clarke County as well as in Washington deep wells as well 
as shallow ones have afforded brine from which salt was ex- 
tensively manufactured during the strenuous times of the Civil 
War. Almost anywhere along these anticlinals escapes of in- 
flammable gas are numerous. Of late years several deep wells 
have been put down along the lines of these anticlinals without 
success so far as the bringing in of commercial quantity of oil 
is concerned, though in one instance at least there seems to be 
no doubt that a small quantity of oil was struck. These anti- 
clinals, none the less, seem to be most promising localities for 
future tests for oil, and it is altogether probable that a closer 
study of the structure than has yet been given to this area, may 
point out the places where test wells should be sunk with the 
best chances for finding oil. It is doubtful if any of the deep 
wells up to the present time have been located with special ref- 
erence to the details of geological structure. 

The accompanying map and cross section of the Jackson 
anticline are here given as representing the present interpreta- 
tion of structure and distribution of the formations involved. 
Further investigations by this Survey now in progress may 
modify in some respects the views expressed below. 
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Some of the peculiarities in the Jackson anticlinal may here 
be mentioned in connection with the explanation offered by 
Mr. Hobson: The Orbitoidal limestone of undoubted Vicks- 
burg age may be seen in places resting directly upon the clays 
and sands of the Hatchetigbee, while in other places not far 
distant, this limestone rests upon the thin remnant of Buhrstone 
which there shows between the Hatchetigbee and the Vicks- 
burg. In other places it is the Jackson limestone which is 
directly upon the Hatchetigbee. The two sides of the anti- 
clinal, so far at least as the strata are exposed, show marked 
differences. On the east this succession is usually more com- 
plete, especially towards the northern end of the anticlinal. 
Towards the lower end, however, the irregularities in the way 
of missing or thinned down formations are more in evidence. 
On the western side, on the other hand, none of the strata in- 
volved are seen except the Vicksburg limestone, which in the 
most westerly exposure, rests upon the Hatchetigbee, which is 
the lowest of the formations involved in the uplift. A possible 
explanation of this is that the crest of the anticlinal lies to the 
west of any of the exposures of the Tertiary rocks where it is 
hidden by more recent formations, or possibly in addition to 
this, the erosion of the valley of the river may have removed 
much material, and thus lowered the level of the Tertiary 
rocks below the reach of observation. It is very probable that 
some of the unconformities are due to faults. 

Many of the phenomena of this anticlinal we cannot clearly 
explain, but it seems evident, as Mr. Hobson has suggested, 
that after the deposition of the lower Tertiary formations, up 
to and including the upper Claiborne, came the wrinkling of 
the strata into the anticlinal fold, then the denudation of its 
crest down to the Hatchetigbee clays. In this erosion the next 
overlying Buhrstone and Claiborne were thinned down to 
sharp edges towards the center of the anticlinal.* Then came 
a depression and a transgression of the Jackson and Vicksburg 
seas continuing through both periods, and allowing uncon- 
formable deposition of the characteristic limestones of these 

•In going from the Lower Salt Works up the old road to Cherry, 
one crosses successively the outcrops of Buhrstone, Claiborne and 
Jackson to the Vicksburg. The Buhrstone here shows a thickness of 
only 75 feet, the Claiborne, by only 3 or 4 feet, the Jackson and 
Yicksbnrg show normally to all appearance. 



iru 




Fig. 8. Map of the Jackson anticlinal by S. A. Hobson, 190S. 
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two formations either upon the Hatchetigbee or upon the bev- 
eled edges of the Buhrstone and Claiborne. In this transgres- 
sion the seas during the Vicksburg period extended farther 
than during the Jackson period, for we find the. Vicksburg 
resting on the Hatchetigbee without any Jackson limestone be- 
tween. This might perhaps better be expressed by saying that 
the Hatchetigbee Island was not entirely covered by the Jack- 
son seas, but was later covered by the Vicksburg sea. 

Lower Peach Tree Anticlinal. 

On the banks of the Alabama River at Bells Landing a cer- 
tain shell bed is seen at the water level in certain stages of the 
river. (See map, Fig. 8.) At Lower Peach Tree landing up 
the river, the same bed occurs at an elevation of 100 feet above 
average water level. Still further up the river at Yellow Bluff 
this shell bed is again down to water level as at Bdls Landing. 
Above Yellow Bluflf there is a fault of 150 feet displacement, 
which fault has been traced in a general direction northwest 
and southeast for 12 or 15 miles. While this anticlinal has not 
been mapped it is inferred on general principles that the axis 
of it is approximately parallel with the general trend of the 
Tertiary formation, which is at this point northwest and south- 
easterly. So far as I am aware no test wells have ever been 
sunk on this anticlinal, but on general principles it should be a 
promising field for testing. 

The Coastal Plain report of the Geological Survey contains 
many details concerning the Hatchetigbee, the Jackson and the 
Lower Peach Tree anticlinals. Unfortunately, however, this 
report is practically out of stock, and therefore not available 
for distribution. So also the large-scale geological map of the 
State, 1894, which shows these structures, is out of print. A 
small-scale, generalized copy of this map accompanies the Index 
to the Mineral Resources of the State, and also the report on 
Underground Waters, and shows in general the locations of 
the Hatchetigbee and Jackson folds. 

The map. Fig. 7, which covers the area including these three 
anticlinals, is given here to supply in part the information con- 
tained in these out of print documents. 
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Geneva and Houston Counties. 

In the southeastern part of the State, especially in Houston 
and Geneva counties, while the Claiborne strata are exposed in 
the banks of most of the streams traversing the counties from 
north to south, the higher lands are occupied by the strata of 
the St. Stephens limestone, very often completely silicified. 
This would indicate the flattening almost to horizontality of th^ 
strata, which should be associated with local, minor folds favor- 
able to oil accumulation, and it might be well worth while if 
those interested in oil would bear these possibilities in mind. 

Mobile and Baldwin Counties. 

In no part of the State has there been of late greater activity 
in the line of oil and gas prospecting than in the two coast 
counties, especially in Mobile. A number of wells have been 
started on Cottage Hill and surrounding highlands. One of 
these wells had reached a depth of 2,500 feet a month ago and 
had passed through 20 feet of very promising oil sands. 

Concerning the prospects at these drillings it may be said 
that the geological formations underlying Mobile County are 
the same as those which are oil-bearing in Louisiana and Texas, 
and since oil is very generally distributed in the Tertiary strata, 
it is as likely as not that some of the underlying strata of Mo- 
bile County carry oil in commercial quantity, although it can- 
not be positively asserted until it has been actually proven by 
the drill. It must be borne in mind that where oil sands actual- 
ly exist the oil cannot accumulate in commercial quantity unless 
the structural conditions are favorable, and it is not certainly 
known, so far as I am aware, that such structural conditions 
exist, although we may hope that they do. Where the drill- 
ings are located without knowledge of these structural fea- 
tures, and without reference to them, the success of a well is a 
matter of chance, even if the sands are oil-bearing. 

I might add in conclusion that none of the surface indications 
of oil enumerated above at the end of Part I in quotation from 
Dr. Cunningham Craig's book on "Oid Finding,'* have come 
under my personal observation in Mobile County, but that signi- 
fies little, since, as Mr. Craig has said in the book above quoted, 
"Many of the greatest oil fields known today have not a single 
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surface indication within their length and breadth." Witj 
reference to the claim made in some of the aJvertisements, c 
the existence of volcanic cinders, gas blowouts, etc., 
indications of the presence of oil, I may say that there is cerJ 
tainly no evidence of any volcanic activity in Mobile County, 
but even if there were it would be against the probabilities for 
oil-finding, since all commercial bodies of oil occur in sedi- 
mentary or water laid deposits. Still less do I have any 
faith in the location of oil pools, or of any mineral deposit, I^ 
means of a mineral rod, or divining rod, or by whatever nattM 
it may be called. 

Eugene A. Smith, 
State Geologist. 
University of Alabama, 
June 27, 1917. 
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INTRODUCTION 

SINCE the occurrences of petroleum products in shallow wells 
have become quite common in recent years, it has l)een 
thought advisable to investigate the most recent of the occur- 
rences and make a complete report concerning the facts, as nearly 
as they can be determined. Fortunately, the Survey has samples 
from all of the areas reix)rting these materials, and considerable 
work has already been done. 

The writer wishes to state in the beginning that it is his 
sworn duty to present to the general public si)ecific facts, without 
evasion or reservation. This department has been in continuous 
oi)eration since 1848, and its aim has always been to present more 
to the prosi)ective investor and operator, than he was led to exj^ect. 
Often it is not possible to determine accurately the possibilities of 
any particular ore deposit, but in cases such as the occurrences 
of gasoline, there can l)e but one answer. This department has 
a dual role to play. On the one hand, projects which ai)pear to 
lend themselves to remunerative exploitation are boosted. On the 
other hand, those which cannot be turned into a modest return or 
chance for return, on the investment, are summarily dismissed or 
relegated to the uncertain columns. So far as the main question 
is concerned, this department is dismissing forever this gasoline 
affair and all like affairs which may come up in the future. 

Gasolines have a pungent odor, while most crude i)etroleums 
have a not unpleasant odor, if any at all. This same thing ap- 
plies to all refined products which have sufficient lighter com- 
ponents to volatilize. Another valuable point is that gasoline has 
never been found in nature. The nearest thing to it was an oc- 
currence in West Virginia* where an extremely light crude oil was 
produced. This crude came from the Otto No. 1 Well, 3 miles 
northeast of Moundville, and was 63.5 degrees Baume. One very 
significant thing about this material, was that it had all the char- 
acteristics of crude oil. The San Pedro, Mexico, crude carries 80 
I^er cent gasoline and lighter components, and is 46. (> degrees 
Baume. Many of the crudes give off only a few i>er cent at 300 
degrees C. But to find a crude which would give of f 99 per cent 
at 300 degrees C. is something which must be left to future gene- 
rations. It has not Ijeen found in the i>ast. 



•"Petroleum and Natural Gas" — West Virginia Geological Survey, Vol. 1, p. 864. 
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There can l>e no doubt, therefore, about the accuracy of the 
findings in this work, and all unbiased citizens in the communities 
involved, as well as in the State at large, are urged to think care- 
fully (jver the facts and ai)parent deductions therefrom, for their 
(jvvn information and jierhaps for their own welfare. To invest 
in such things as these, is to surely lose the entire amount. 

Jt is the contention of the Survey that booms and excited 
o|)erations, which are fighting overwhelming odds against suc- 
cess, leave in their wake disgruntled and disappointed investors. 
This is not considered to l)e in the l)est interests of the State, and 
therefore, the Survey would like to avoid as much of this sort of 
thing as jxissible. There are too many branches of the mineral 
industry of Alabama where investments give good returns, and 
the Survey naturally encourages these things. 

The chance of making a killing in the oil game sets the aver- 
age citizen wild with excitement, as nothing else will. When the 
cold facts are analyzed, it will be seen that more fortunes are lost 
than are made. In Alabama alone, something like fifteen million 
dollars have l)een invested in prosi)ect wells for oil and gas and 
the return on the investment is generously estimated at ten thou- 
sand dollars. 

'J'he policy of the Survey is to encourage rather than discour- 
age i)ros])ectors who go about their work delil)erately, in an hon- 
est effort to find oil or gas in paying quantities, and who locate 
these prospects in the most favorable territory. On the other 
hand, the Survey does wish to discourage oj^erations based on 
such evidence and flimsy excuse as has been presented in the 
recent booms. The writer is well aware of the real estate scram- 
bles (see Plates 1 and 2) which follow or accompany these pe- 
rifKls of excitement, and the infusion of oil exjxirts, promoters and 
wizard drillers into the game, and that these people are apt to be 
the only ones to make anything out of it. There have been many 
instances where men who class themselves as expert drillers from 
the Pennsylvania or Texas or Oklahoma or some other oil field, 
come into a region and ride the band wagon in order that funds 
might be raised to drill a test well, under their management. 
Business men who ordinarily abhor imsafe methods, never seem 
to l)e able to see through such projects. The presumption of such 



No. 658, View in Cottonwood, showing temporary offices. 
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promoters is hardly equalled in any other profession or line of 
business. 

HISTORY 

Fell City. The first occurrence brought to the attention of 
the (Geological Survey was at Pell City, in Calhoun County, where 
a shallow well near the school house had a showing of material 
similar to gasolines on the market at that time. This occurrence 
was investigated by Arthur J. Blair, (Geologist for the Tennessee 
Coal, Iron & Railroad Company. Mr. Blair told the writer in 
conversation recently, that there was no doubt in his mind but that 
the occurrence was a refined product and not natural. ( See figure 
1, curves 3 and G.) 

The Pell City occurrence was in clays weathered from lime- 
stones of Ordovician age. The rocks in that area are practically 
on end, and the writer regards the entire section to l)e without the 
slightest chance for the occurrence of oil or gas in paying quan- 
tities. 

Pine Hill. The next area reporting this kind of material 
was Pine Hill, where a shallow well was said to l)e making several 
gallons of the fluid daily. The sample sent to the Survey was 
remarkably pure, (see figure 1, curve 4) and was found to run 
automobiles without overheating. 

The Pine Hill occurrence differs from that at Pell City in 
that the general regions is in the second l>est section in Alal>ama 
for oil and gas in commercial quantities. The beds at Pine Hill 
are Tuscahoma Sands of Eocene age. 

Curlcy. The third occurrence is at Gurley, in Madison 
County. This was brought to the attention of the writer on June 
5?5, ISVIT), and a small sample of the material was given him for 
analysis. After careful examination of the sample, it was decided 
that this also was a refined product (see figure 2, curves 3 and 5). 
Since that time, many samples of the (Gurley material have been 
sent to the Survey. These have varied from almost pure benzine, 
which obviously had not been subjected to weathering agencies 
the least bit, to low-grade kerosene. Such a variety of materials 
could hardly come from the same source, and accordingly the 
matter was listed as a closed incident. Persistent reports from the 
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FicuRK 1. Distillation ciinrs, 

1. Crude oil from Pennsylvania, gravity 41° Be. 

2. Crude i>i! from San Pedro, Mexico, gravity 46.6° Be. 

3. Gasoline from Pell City, Calhoun Co. well. 

4. Gasoline from Pine Hill, Wilcox Co. well. 

5. A commercial gasoline, fresh from storage lank. 

6. Gasoline from Pell City, Calhoun Co. welL 

Dr. Robtrt S. Hodgfi. 
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region, to the effect that all storage tanks had l)een taken up and 
examined, without discovering any leaks, failed to change the in- 
evitable conclusion that the material was refined and thus had no 
bearing whatever on the possible occurrence of oil and gas in 
the region. 

Gurley is located in an area which is favorable for gas in 
commercial quantities, but oil is unlikely, in the opinion of the 
writer. The rocks at that place belong to the Bangor Limestone 
group of upi)er Mississippian, and the Trenton can be easily 
reached by the drill. 

This occurrence is given a different aspect from the others, 
however, by the fact that a well is now being drilled by the 
citizens of the community to i)rove or disprove the source of this 
material. The writer predicts that the well will not be successful, 
since it was not located with regard to structure, but because of the 
Ix)llution of shallow wells in the vicinity by gasoline. 

COTTONWOOD 

The latest occurrence to be personally investigated by the 
author is that at Cottonwood. The accom|)anying sketch (see 
figure 3) will show the general lay-out of the town, and its pol- ' 
luted water wells. It appears that this was first noticed about 
ten years ago when the well now listed as Johnnie Bruner's, 
showed some fumes during the process of cleaning it out. The 
first definite recognition, however, was when S. A. Barker col- 
lected some of the material from his well at the grist mill, and set 
it on fire. This was more than a year ago. 

The writer had seen several notices of the occurrence in va- 
rious newspapers, but his first definite information was contained 
in a letter from Mr. Herman Gunter, State Geologist of Florida. 
Mr. Gunter visited the j^lace in company with Dr. L. C. Snider of 
the Henry L. Doherty Company, late in May. It might be well 
to state here, by the way, that Dr. Snider regarded the occurrence 
as one of escaping gasoline, and remarked that there are innum- 
erable such happenings throughout the extent of the operations of 
his Company. This account of Mr. Gunter's was accompanied by 
a sample, which was analyzed by Dr. Hodges (see figure 4, curve 
2) and found to be a refined product, similar in every way to 
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FiovBE 2. Disiillaiioit cun'cs. 

1. Crude oil from Pennsylvania, gravity 41° Be. 

2. Crude oil from San Pedro, Mexico, gravity 46.6° Be. 

i. Gasoline from Gurley, Madison Co. well. Sample by Williamson. 

4. A commercial fca^line, fresh from storage tank. 

5. Gasoline from Gurley, Madison Co. well. Sample by Gravson. 

Dr. Robert S. Hfdgit. Anal^ 




Figure 3. Sketch of Cottonwood, showing location of filling stations, 
and wells which have been polluted with gasoline. The locations are ap- 
proximate only. 
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gasoline. The writer laid aside pressing duties and went to Cot- 
tonwood on June 1) and 10, to try to ascertain the facts in the case. 

Upon the author's arrival in Cottonwood, a dozen sample jars 
were received through the kindness of Mr. S. O. Smith, for sam- 
ples. Climbing down the pump line into Mr. Barker's well (see 
Plates 3 and 4) in spite of the fumes, a sample was secured. Al- 
though one could see an oil substance (see Plate 4) on top of the 
water, the film was so thin that not more than one-sixteenth of 
an inch shows on top of the water in the jar. Mr. Barker got a 
small amount from the drum. On the morning of June 10, Mr. 
Barker had his pump running, and there were some three gallons 
in the barrel. This had the same properties as that taken from 
the barrel on the previous afternoon, and showed signs of weath- 
ering. In perfect frankness, the writer believes that the material 
measured represents at least three days accumulation, with the 
exception of what had been given away. It would be difficult 
to determine the amount of liquid which comes into the well daily, 
but it is thought that it would not exceed three or four quarts. 
There was hardly more than eight ounces on the well the afternoon 
before, and the figure of three or four quarts daily is believed to 
be just about the truth. However, the exact amount which the 
wells make has nothing to do with the source of the material. 

On the next morning, the McAllister well was drawn off, 
and a film of the material obtained, which was not more than half 
an ounce, and this too little to test. Johnnie Bruner drew off his 
well, and Mr. Barker siphoned off the water, getting about a half 
pint of gasoline. This material was considerably weathered and it 
was said that the well had not been drawn off for weeks. The 
curve of the distillation of the Bruner sample was more like a 
mixture of kerosene and gasoline, and was much more thor- 
oughly weathered than the Barker sample. 

Samples could not be obtained from the Calhoun and Hood 
wells, and it is understood that there are others which came in 
later. However, these will not change the situation in the least, 
but only serve to accentuate the greatest extent of the pollution. 

Source, The source of the material is undoubtedly from 
leaks in gasoline tanks in the vicinity. Some one has been losing 
gasoline, and the loss has been rather considerable. Mr. S. O. 
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FiCUHE 4. Diililtalion cun'ri 

1. Cnwlc oil from Pennsylvania, gravity 41° Be. 

2. Gasoline from S. A. Barker well, Cottonwood, Houston Co. 

3. Crude oil from San Pedro, Mexico, gravity 46.6' Be. 

4. Gasoline from McAllister well, Cottonwood. 

5. A commercial gasoline, fresh from storage tank. 

Dr. Robtrt S. Hadgii, A*altil. 



11 GEOLOGICAL SURVEY OF ALABAMA 



Smith stated that he could iu)t say whether he had l)een losing 
gasoline or not. lie has not kejrt a check on the amount received 
from the trucks and sul)se(|uently delivered to the cars. Even if 
the wells are not making more than three or four quarts a clay 
it means that a large quantity of the material has escaped. It is 
(juite easy to picture a leak, and the gasoline quickly diffusing 
into the porous sandy clay, which makes up the surface at Cotton- 
wood. Naturally the material would follow along the water chan 
nels with the water supply, and into the wells. The complete pas- 
sage from any of the filling stations to the Barker well would 
not require more than a few weeks. It would not be at all sur- 
])rising if the tank or tanks resjwnsible for the pollution were 
leaking at the present time. 

After getting into the ground, all of the stuff would remain 
above the plastic, imi)ervious clay, which makes up the subsoil 
throughout the section. That is one reason why the material in- 
variably enters at the bottom, and along with the water supply. 
Each well ends at the Xx)\i of this clay, for that is the source of 
the water in the area. 

All of the wells in question have been dug many years. Even 
if the material were crude oil, it is unlikely that it would sud- 
denly ap]:)ear in a well which had been dug for such a long time. 
A statement of Dr. I. C. White, State (icologist of West Virginia 
and the father of i)etroleum geology, contained in a recent letter, 
with his jx;rmission, is reproduced in [)art below : 

**You are undoubtedly correct in your conclusion 
that the water i)ollution mentioned is due to a leak from 
gasoline or oil tanks. I have known many such occur- 
rences when the source was many hundred feet distant, 
the polluting oil or gasoline api^earing to i>ass along fis- 
sures in the stratified rocks until finding an exit into 
wells. A case of this kind has recently occurred in Penn- 
sylvania where oil had lx?en reix)rted in a well a long 
distance, several miles, from any pipe line and it undoubt- 
edly got into the well from a leaking pipe of the region. 
Where oil or gasoline suddenly apj^ars in wells it may 
be set down as absolutely certain that the source is not 
from a natural reservoir like the earth strata but from 
some artificial source either near oi far distant.*' 
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CHEMISTRY 

Petroleum is a very conii)lex substance containing essentially 
hydrogen and carlx)n, with various impurities like sulphur, nitro- 
gen and the like. There is a wide range in specific gravity, color, 
odor, and viscosity. Some of the Mexican crudes are black and 
do not flow well through the pipe lines without heating. Other 
crudes are wine-colored or yellowish and might be about the same 
gravity as gasoline or even higher. Usually natural gas composed 
of hydrocarbons in a gaseous state is associated with crude j^etro- 
leum. Natural gas is used frequently from the casing-head for 
the manufacture of gasoline and for blending with low grade gaso- 
lines. 

The com]X)sition of petroleum cannot be gone into fully in 
this paper. Practically, the things which are of the greatest im- 
ix)rtance are the motor fuels and lubricating oils, obtained from 
refining crude petroleum. During refining there is produced, 
among other things, napthas, benzine, gasoline, kerosene, various 
grades of lubricants, heavy engine oil, cup grease, and finally a 
residuum of asphaltum or paraffin. Since the principal market 
among the lighter products is for gasoline, every effort is made 
to produce the very maximum amount of that substance. Naptha, 
benzine or even the by-product of coal, benzol are mixed with 
low-grade gasolines to bring them up to standard. In addition to 
this, the crudes are subjected to various processes of "cracking*' 
to partially break up the heavier components into materials which 
can be employed for motor fuels. 

The term gasoline is used in this rei)ort to mean "any mixture 
of light hydrocarbons intended for use in any kind of vaporizer." 
Gasoline usually has a gravity of (JO to 75 degrees Baume, when 
marketed for use in auto engines. Kerosene usually ranges in 
gravity from 44 degrees to 4!) degrees Baume. Most of the ma- 
terial between 49 degrees and (JO degrees Baume is used for blend- 
ing with lighter material for gasoline. 

The apparatus used in our laboratory for analysis of samples 
is very simple, consisting of a retort and condensing tube, the 
latter having a water jacket to facilitate condensation. A ther- 
mometer is placed in the open end of the retort and sealed. Heat 
is applied to the liquid, and the first drop going over into the 
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FiCL-RE 5. Dislillalion ciirt'es 

1. Crude oil from Pennsylvania, gravity 41° Be. 

2. Crude oil from San Pedro, Mexico, gravity 46.6° Be. 
i. A commercial gasoline, allowed to evaporate for 5 days. 

4. Ditto, after 3 days evaporation in air. 

5. Gasoline from Barker well, Cottonwood, Houston Co. 
6A. Commercial gasoline, fresh from storage tank. 

Dr. Robrrl S. Hoigtt, 
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condenser is regarded as the boiling point of the liquid. The 
maximum evaporation and condensation under atmospheric pres- 
sure takes place within the range of 300 degrees Centigrade. Any 
liquid which might remain at that point has to be further distilled 
in a vacuum. This part of the analysis is not carried out in our 
work. 

In the examination of the sam])les, there are a few important 
factors in the determination of the identity of the product. For 
instance, if the distillation curve shows 90 to 95 per cent going 
over at or before 200 degrees Centigrade, it is quite likely that the 
material is gasoline, or if the curve shows most of the liquid evap- 
orated by 300 degrees, it is likely to be kerosene. On the other 
hand, if 20 to 80 per cent goes over by 300 degrees, the material 
could be regarded as a mixture of lighter or heavier hydrocarbons, 
and might be crude oil. In a word, crude petroleum is a complex 
mixture of hydrocarbons of various gravities, and accordingly 
has a wide range in its distillation curve, while all of the refined 
products, even in mixtures, invariably show limited ranges. 

Thus, it would hardly be possible for the laboratory techni- 
cian to fail to determine accurately whether or not any sample 
was crude or refined. This point the writer wishes to emphasize, 
in order that those who would go to the trouble of questioning the 
results, might be prepared to present facts and not someone's 
guess or opinion. 

Distillation Curves. In figures 1. 2, 4 and 5, are presented 
distillation curves of selected crude oils from Pennsylvania and 
Mexico, and gasoline samples from the various occurrences under 
discussion. For comparison, the same crude oil curves are used 
in each case. The commercial gasolines were selected at random, 
and distilled under precisely the same conditions and in the same 
apparatus as the various samples which were sent to the office, or 
collected by members of our staff, from Cottonwood and the other 
places. Since we are not advertising gasolines, we have withheld 
the names of the brands used. These will be supplied upon re- 
quest. 

In figure 1, there is a remarkable resemblance between the 
curves for commercial gasoline, and the samples sent us from Pine 
Hill and Pell City. Only one sample. No. 3 from Pell City, 
showed even the slightest effect of weathering or evaporation. 
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The other samples were undoubtedly pure gasoline, and unques- 
tionably refined. The last 20 i)er cent of Xo. 4 Pine Hill and No. 
Pell City showed identically the same curve. 

In figure 2, there are some interesting conclusions to be 
drawn. It will be noticed that No. 5 from Gurley has a lower 
initial lx)iling point and curve up to 50 cc. This sample evidently 
is a high test gasoline, or gasoline blended with some such sub- 
stance as benzol, several kinds of which are on the market at the 
present time. No. 4 in this figure represents fresh commercial 
gasoline, and No. 3 another Gurley sample. This last named 
curve suggests that the material had been evaporating for several 
days before it was collected. The end points of all these samples 
are practically the same. 

In figure 4, the curves are somewhat different. Commercial 
gasoline is represented by No. 5, while No. 4 was given the writer 
by a citizen of Cottonwood, and was said to have come from the 
McAllister well. It will be remembered that the sample secured 
by the writer from that well was too small to test. The McAllis- 
ter well sample is practically pure, only a small amount of the 
most volatile comix)nents having been removed by evaporation. 
On the other hand, the sample from the Barker well showed signs 
of considerable evaporation. Again, the end points are essentially 
the same. The sample of commercial gasoline showed nearly 4 cc. 
lubricating oil and was unusual in that respect. Nearly all gaso- 
lines leave a residue of 1 to 2.5 cc. at 300 degrees Centigrade, but 
4 cc. is unusual. It might be mentioned here that the largest resi- 
due recorded from any of the samples from Pell City, Pine Hill, 
Gurley or Cottonwood was 2.5 cc. 

An effort was made to produce some results which could 
be more easily explained to the layman or non -technically trained 
person. At the author's suggestion. Dr. Hodges purchased 5 gal- 
lons of commercial gasoline, mixed the whole amount with water 
and clay, in a container which was left open at the top. After 
mixing, a sample was distilled. This is the No. 6 curve. The 
mixture was stirred, at intervals, to increase the thoroughness of 
evaporation. After three days, the lighter components escaped as 
is shown in No. 4 curve. After five days, only a few hundred 
cubic centimeters of the original five gallons remained. A sample 
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of this residue was distilled, and the results presented in No. 3 
curve. In comparison with these, a sample from the Barker well 
was distilled and is shown in No. 5 curve. This is the basis for 
the writer's suggestion that the Barker samples were at least three 
days old. It is quite likely that they may be older than that, for 
evaporation would not be so active in the bottom of a well, as it 
would in a window in a laboratory, in an open vessel. Another 
point of interest is that the samples evaporated in the laboratory 
invariably turn yellow, upon exposure, which is the color of nearly 
all of the samples from the localities under discussion. It might 
be said also that any sample which does not show a yellow or pale 
lemon color, is quite pure gasoline. 

From the curves in figure 5, it is easy to see that the gasoline 
loses its lighter components, and the residue represents the 
heavier, less volatile fractions. The results of this experiment can 
be applied directly to any of the other samples. It was explained 
that most gasoline was composed of light hydrocarbons ranging in 
gravity from 60 to 75 degrees Baume. The components at the 75 
end would evaporate first, of course. Smaller portions of the 
others would go off also, but the change of the fluid from a mix- 
ture of 60 to 75 would gradually develop into a preponderance of 
heavier components at the 60 end. A distillation curve of the 
final 100 cubic centimeters residue from the evaporation of 50 or 
10 gallons would be almost a straight line from 5 to 90 cc, and 
in addition to this, the temperature would remain between 180 
and 200 degrees Centigrade, or near the upper end of range of 
heat needed to carry out the evaporation for gasoline. This is 
clearly shown in figure 5, curve No. 3. 

The details of the distillation tests are presented in the fol- 
lowing tables: 



30 



GEOLOGICAL SURVEY OF ALABAMA 



No. 1 2 3 

Deiirers Ccntiijrade 




5 

10 
20 
30 
40 
50 
60 
70 
80 
90 
95 
99 
Gravity 



s 



3 



80 
165 
172 
177 
178 
181 
184 
186 
189 
195 
203 
210 
225 



55 

65 

72 

90 

107 

122 

135 

145 

160 

175 

195 

210 



60 60 80 55 



145 
156 
158 
163 
166 
171 
177 
185 
194 
202 
220 



217 

2n 



Dcg. Be. 44.6 59.4 47.7 48.8 



130 130 

141 140 

151 150 

159 159 

167 166 

176 174 

184 

194 193 

206 205 



217 



70 

95 
110 
125 
135 
145 
160 .._.. 
175 193 
190 205 
210 217 
„.... 235 



80 
120 
130 
140 
150 
159 
166 
174 
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120 60 



150 
155 
160 
164 
168 
174 
178 
185 
195 
206 



95 
105 
117 
130 
142 
152 
165 
185 
200 
217 



210 230 



10 
80 

137 
154 
164 
180 
186 
200 
210 
227 
255 
290 
300 

46.6 



No. 1. Commercial gasoline. No. 1 brand, after 5 days evaporation. 

2. Commercial gasoline, No. 1 brand, fresh. 

3. Commercial gasoline. No. 1 brand, after 3 days evaporation. 

4. Gasoline samples from Cottonwood, No. 1 A., Barker well, July 7. 

5. Gasoline sample from Cottonwood, No. 1 A.. Barker well, July 16. 

6. Commercial gasoline. No. 1 brand. 

7. Gasoline sample from Cottonwood, No. 1, Barker well. 

8. Commercial gasoline, No. 1 brand, evaporated to one-half its original 
volume. 

9. Gasoline sample from Cottonwood, McAllister well. 
10. Gasoline sample from Cottonwood, Bruner well. 
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No. 11 12 13 14 15 16 17 18 19 

Degrees Centigrade 



No. 11. Commercial kerosene. 
" 12. Crude petroleum from San Pedro, Mexico. 

13. Gasoline sample from Gurley, by Mercer Williamson. 

14. Gasoline sample from Gurley, by D. A. Grayson. 

15. Commercial gasoline, No. 2 brand. 

16. Gasoline sample from Pine Hill. 

17. Gasoline sample from Pell City, No. 1. 

18. Gasoline sample from Pell City, No. 2. 

19. Gasoline sample from Cottonwood, Barker well. 
Sent by Mr. Herman Gunter. 
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90 
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170 
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207 


145 


140 





120 


124 


110 


110 


175 


1 40 


215 


160 


145 


130 


130 


134 


120 


124 


180 


1 50 


220 


185 


155 
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142 


144 


132 


138 


185 


^ 60 


226 


230 


160 


150 


156 


154 


143 


154 


190 


1 70 


233 


275 


170 


160 


164 


170 


160 


176 


195 


^ 80 


240 


300 


180 


175 


175 


180 


180 


200 


205 


90 


253 





200 


195 


188 


204 


205 


224 


215 


95 


265 




220 




200 


220 


220 


, _ 


230 


99 


276 


——*... 


230 


210 


210 


232 




240 


235 
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Deg. Be. 




46.6 
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Conclusion. At first glance, it seems ridiculous that such oc- 
currences as those discussed in this pa|)er should require a second 
thought. Occurrences of gasoline have never l)een known in na- 
ture. The nearest approach was some external light crude in West 
Virginia, with a gravity of 67 degrees Baume. This crude had all 
the characteristics of crude petroleum, however, and was limited 
in quantity. On the other hand, occurrences of gasoline in shallow 
wells have been reported from all over the United States, in rocks 
representing every agt from earliest or Pre-Cambrian to recent 
sands at the seashore. It has been the experience of those work- 
ing with crude i)etroleum and its refined products, that it is not at 
all difficult to differentiate between the mother liquid and its 
products, even in mixtures. The cases in Alabama have been verj' 
easy to determine, and thus little time was spent in explanation. 

It is hoped that the data presented in this paper will serve to 
set at rest all unbiased minds. Those who still question the con- 
clusions reached by us are urged to send samples to any reputable 
chemist for analysis. 

The writer wishes to again state that this circular was not pre- 
l^ared to discount the chances of finding oil or gas in Alabama, but 
to set at rest for all time, the rumor that occurrences of gasoline 
in shallow wells are signals to drill for oil at those |K)ints. 
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CONCERNING OIL AND GAS 



THE striking of a small pool of oil in a deep well at Cordova 
in December, 1916, has aroused such an interest in the oil 
and gas possibilities and probabilities of the State that it has 
been thought desirable to bring together and publish a few 
notes concerning the occurrence of oil and gas in general, and 
to review what is known and what may reasonably be inferred 
concerning their occurrence in Alabama in particular. 

I. 
ORIGIN AND DISTRIBUTION OF OIL AND GAS. 

The theories concerning the origin of oil and gas are the 
inorganic and the organic, or combinations of the two. 

The inorganic theory accounts for the formation of oil and 
gas by chemical reactions which take place without the aid of 
living organisms. The organic theory assumes that the chemi- 
cal reactions, resulting in the formation of oil and gas, take 
place in connection with the decomposition of some forms of 
organic matter, vegetable or animal. The organic theory seems 
to be the one most generally accepted, but it is admitted that 
the precise reactions by which organic matters are converted 
into oil and gas are not definitely known in every detail. In 
whatever way produced, experience has shown that the strata 
in many parts of the world are more or less filled with oil and 
gas. The porous, open grained strata, like sands, sandstones, 
conglomerates, dolomite rocks, hold much more of these prod- 
ucts than close grained shales, clays and limestones. Through 
the porous rocks oil, gas and water circulate slowly under the 
influence of gravity and other forces. If the porous rocks or 
sands are oil-saturated merely, it is not necessarily the case 
that there will be accumulations of economic value, for there 
are some other vital points in applied geology as related to 
petroleum. These have been summarized by Dorsey Hager in 
his book, "Practical Oil Geology," as follows : 



"1. Cominercinl oil and gas deposits occar in the higher 
parts of folds or wrinkles of the earth's surface called 
antielinefi. domes, monocllDes, etc. 

2. Water is always found fn the same stratum as the 
oil, but in the lowor part of the fold. 

3. All commercial dei>osita so far. have occurred in sedi- 
mentary or water-laid deposits such as sands, sandstones, 
conglomerates, shales, and limestones. 

4. All oil and gas deposits, so far as known, are capped 
or covered by practically impervious lieds of shale, sand- 
stone, limestone ; also such deposits are underlaid by Im- 
pervious beds." 

The impervious beds above and below the oil sands prevent 
the indefinite diffusion of the oil and gas. If the sands holding 
these are horizontal, the water will be found at the bottom of 
the sand, the oil and gas above it in the order of their relative 
weights or densities ; but in such flat sands the oil will not be 
found in paying quantity, since it will occupy only a portion of 
the thickness of the sands ; but it may occupy the whole thick- 
ness of the sands and thus be in such quantity as will pay for 
extraction where the strata are bent upwards into folds or anti- 
clinals, under which at the top of the fold, may be found, first 
the gas, then the oil, and below them both the water. 

In the synclines or downward folds of the strata, water will 
be found normally occupying the bottoms of the basins, but 
where the sands are more or less dry, there may be an accumu- 
lation of oil in these synclines. 

Minor folds along the flanks of a greater anticlinal or s)m- 
clinal fold may produce secondary anticlines under which oil 
may accumulate, or in the secondary anticlines thus produced, 
one flank may be gently the other steeply inclined, and the 
gently inclined flank may be to all intents and purposes hori- 
zontal. Under such conditions terraces mav be formed which 
are important oil reservoirs in many fields. 

These relations are shown in the following figures in which 
the solid black represents the accumulation of oil, over which 
it may be assumed that there will be more or less of gas. Where 
the gas is specifically shown in a figure the space occupied by 
it is left white. The dotted portions of the diagrams represent 
the porous sands, which, below the oil may be considered as 
saturated with water, unless otherwise specified. 
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Fig. 4. Showing oil accnmnlatioii under minor folds developed along 
the flank of an anticlinal or synclinal. 




Fig. 5. Oil accumulation on a "terrace." 

Oil sometimes accumulates in sand lenses in shale forma- 
tionSy in what are called oil pools illustrated in Figure 6 below. 




/^^^^^^^^^^^^^^'|^^' 





Fig. 6. Oil accumulation in sand lenses in a shale formation; "oil 
pools.' 
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A divide between the water courses must not be confused 
with an anticline, which involves the bending up of the strata, 
while the strata in a divide produced by erosion, may be hori- 
zontal or of synclinal structure, in either case unfavorable for 



the accumulation and retention of oil, as a little consideration 
will show. 

Following are a few statements from Hager's "Practical Oil 
Geology," which are worthy of consideration : 

"From experience It is known that folds of the strata 
are important in oil accumulation. Where the folds are 
exposed at the surface their existence at some depths 
may be inferred. 

1. All folds do not carry oil. 

2. A geologist cannot tell whether or not a fold will 
carry oil unless wells are already drilled in it. 

3. He does know that the majority of folds within cer- 
tain (proven) limits do carry oil, and that the chances 
are in favor of a well-defined fold being productive if it 
occurs within certain boundaries." 



Regarding surface indications of oil Mr. Cunningham 
Craig in his book "OH Finding," says: 

"Actual shows of oil are of great importance ; much Is 
to be learned from them, but the study of structure must 
take first place. As a matter of fact it is very frequently 
where surface shows of oil are seen that drilling would 
be entirely unsuccessful, and many of the greatest oil 
fields known today have not a single surface indication 
within their length and breadth." 

"Surface Indications are of various kinds according to 
the class of oil, the nature of the strata, and the geologi* 
cal structure. They comprise: 

(a) Seepages of oil. 

(b) Asphalt deposits. 

(c) Evolution of gas from gas pools, mud volcanoes, 
or dry ground. 

(d) Outcrops of bituminous strata. 

(e) Veins of manjak or ozokerite. 

"In addition to these the evolution of hydrogen sul- 
phide may be in some cases a favorable indication, and 
crystals of sulphur in cavities in a rock, or the presence 
of minute traces of sulphur in flecks and patches may 
also be important. ♦ ♦ ♦ A faint odor of petroleum 
may sometimes be detected where no actual seepage 
can be discovered. 

"A stratum which is oil-bearing at one place may not 
be at another place, just as sediments of different kinds, 
sands, clays, and vegetable accumualtions are laid down 
simultaneously along a shore line; hence the impossi- 
bility of tracing any oil sand for any great distance." 
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SOME ALABAMA LOCALITIES WHERE THE GEO- 
LOGICAL STRUCTURE SEEMS TO BE FAVOR- 
ABLE FOR ACCUMULATION AND STOR- 
AGE OF OIL. 

Appalachian Province. 



Cincinnati Anticline. 

The great anticlinal arch of Ohio, the Cincinnati Anticlinal, 
extends southward through Kentucky and Tennessee into Ala- 
bama where its presence is recognized by the outcrops above 
drainage, of Silurian and Ordovician strata along Flint River 
in Madison, Limestone Creek and Elk River in Limestone, and 
Blue Water and Shoal creeks in Lauderdale near the Tennes- 
see line. On this anticlinal and especially along its flanks 
occur in Ohio and West Virginia some of the most important 
gas and oil wells of the country. In Northern Alabama from 
Madison and Morgan counties westward the phenomena accom- 
panying oil and gas are numerous. These are occurrences in all 
the counties included, of natural gas, tar springs, bituminous 
sandstones, bituminous limestones, and petroleum. Borings at 
Huntsville have yielded some gas which has been utilized to a 
limited extent in the city. In Morgan County in section 30, 
township 7, range 6-W. are the Goyer wells sunk many years 
ago in search of oil, of which a small amount was struck. The 
report of the Alabama Geological Survey On the Tennessee Val- 
ley Region by Henry McCalley, gives abundant details of all 
these occurrences. 

Within the limits of the coal field in Marion, Franklin and 
Fayette counties there are also evidences of oil and gas at At- 
wood in Franklin, and Hamilton in Marion where the cores of 
diamond drill have brought up oil-saturated sands, and near 
Fayette Court House in the county of the same name are gas 
wells that have been active for a number of years and which 
have yielded gas in commercial quantity to the town of Fayette. 

Bulletin No. 10 of the Geological Survey is devoted to this 
Fayette County gas region. 

From the above it may be seen that this region of Alabama 
over the arch which represents the termination of the great 
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Cincinnati anticlinal, should by analogy be favorable for oil and 
gas prospecting. 

Democrat Ridge. 

The great Sequatchee — Blount Springs Valley, extending 
northeast and southwest from Alabama into Tennessee, is in 
the valley part, an eroded anticlinal. The unbroken anticlinal 
uplift beyond the northeastern end of the valley in Tennessee is 
the Crab Orchard Mountain, the corresponding extension of the 
valley in an uneroded uplift to the southwestward is known 
as Democrat Ridge. This well defined anticlinal uplift may be 
followed easily southwestward from Ried's Gap down through 
Jefferson, and probably into Tuscaloosa County. It is in part 
the boundary between Jefferson and Walker. Structurally 
this ridge and its prolongation to the southwest should be prom- 
ising ground for oil prospecting. Several deep wells near 
Bryan on the Ridge and at Jasper and near Cordova along the 
western flank of the uplift, have proven the existence of oil, 
although as yet not in commercial quantity. A careful study 
of the geological structure along this uplift and its flanks might 
well be expected to show promising locations for deep wells. 

Northwestern Limb of the Warrior Basin Syncline, 

The wide synclinal basin of the Warrior Field, lying between 
the Democrat Ridge uplift and its prolongation to the south- 
west on the one side, and the escarpment of Sand Mountain and 
the termination of the Cincinnati uplift on the other side, is 
unsymmetrical in that the gentle slopes of the northwestern 
limb of the syncline cover most of the territory, the axis of the 
Basin being near its southeastern edge. Along this wide area 
of the northwestern limb of the synclinal it may be that minor 
folds are developed which afford conditions favorable for oil 
accumulation such as yield a great portion of the oil and gas 
of Pennsylvania and West Virginia. Fig. 4 above would illus- 
trate such subordinate folds on a limb of a great synclinal. 

The Appalachian Valleys, 

In the great Coosa Valley Region, and in the outlying anti- 
clinal valleys, Cahaba, Jones, Roups, Murphrees, Wills, and 
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Blount Springs, erosion has cut down into Ordovician and Cam- 
brian strata in the central part, and the conditions therefore are 
in general not favorable for oil and gas accumulation. 

Along the southeast flank of the Red Mountain bordering 
ridge of Jones Valley, and between that ridge and the Shades 
Mountain border of the Cahaba Coal Field, there is the wide 
valley of Shades Creek, exposing strata of the Subcarboni- 
ferous or Mississippian formation. This wide expanse of these 
rocks can be due only to a flattening of the strata, or a series 
of faults. In the first case if due to flattening, there would al- 
most inevitably be minor folds produced, favorable to oil ac- 
cumulation. Similarly, to the east of the Coosa Coal Field the 
wide area of Subcarboniferous rocks may be associated with 
analogous folds. Those interested in oil prospecting might con- 
sider these possibilities. 

In the great Coosa Valley region the presence of strike faults 
^nd broken folds, would in general, be unfavorable for oil ac- 
cumulation. 

Oil Scmds of the Appalachian Province, 

The drillings which have brought up some notable shows of 
oil in this province, have struck these sands in the Pennsyl- 
vanian or Coal Measures and the other Paleozoic formations 
down to the Trenton of the Ordovician. 

The Cordova well, which has yielded the largest show of oil 
finds it in the Coal Measures. It is too early yet to locate pro- 
ductive oil sands in the State. 

Coastal Plain Province. 

The two formations which make this part of the State are 
the Cretaceous and the Tertiary. 

cretaceous. 

The subdivisions of this formation named in ascending order 
are the Tuscaloosa, the Eutaw and the Selma Chalk. 

The Tuscaloosz is made up of sands and clays of fresh water 
origin generally. Some of the strata are plant-bearing. 

The Eutcnv is composed of marine formations in the main, 
sands and clays, the sands partly calcareous and glauconitic. 



11 

The principal rock in the Selma formation is a chalk mostly 
with varying admixtures of clay. Above this chalky part the 
sandy strata of the Ripley are in evidence, especially in the 
eastern part of the State. The upper beds of the Cretaceous 
are generally sandy but they are generally classed with the 
chalk on account of the similarity of their fossils. 

Where these beds of the Tuscaloosa and Ripley are of estu- 
ary origin they should be suitable for oil production. 

Prairie Bluff, 

At the Prairie Bluff ferry and landing and at Rock Bluff, a 
mile above the warehouse landing, we find a decided and rela- 
tively steep dip of some of the strata. Both at Prairie Bluff 
and at Rock Bluff, the strata at the top of the Bluff lie nearly 
horizontal, while those constituting the lower halves of these 
bluffs show the high angle of dip. Between the two series 
there is thus apparently an erosional unconformity, unless the 
high angle of dip of the lower strata is the result of cross 
bedding on a large scale. It might be worth while for oil pros- 
pectors to look more closely into this instance of a very sudden 
change in the angle of dip, as possibly affording the conditions 
favorable to the accumulation and storage of oil. 

TERTIARY. 

The formations making up the Tertiary of Alabama in as- 
cending order are the Midway, the Chicasaw or Wilcox, the 
Buhrstone, the Claiborne and the St. Stephens, above which 
are the Grand Gulf beds as originally defined by Dr. Hilgard. 

These contain estuarine deposits at many horizons, and with 
favorable structure conditions, there should be many oil sands 
in the formation. 

Hatchetigbee and Jackson Anticlinals. 

While engaged in the mapping of the Alabama Coastal Plain 
during the years 1883-87, the present writer and his Assistant, 
D. W. Langdon, located and mapped two well-defined anti- 
clinals in the Tertiary terranes, viz., the Hatchetigbee and the 
Lower Peach Tree uplifts. At the same time at several points 
southward of Jackson in Clarke County unconformable contacts 
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were noticed of Vicksburg and Jackson limestones with under- 
l)H[ng formations showing some comparatively recent crustal 
movements in that section. 

In 1905 this region was investigated for the Geological sur- 
vey by Mr. S. A. Hobson, whose map of the Jackson Anti- 
clinal is given in Fig. 8 below, along with his cross section 
Fig. 9 explanatory of the structure. 

The map Fig. 7 copied from our Geological Map of 1894, 
but revised for the Jackson Anticlinal, will serve to show the 
locations of the anticlinals above named. The Hatchetigbee 
anticlinal may be traced from Bladon Springs nothwestward 
towards Shubuta in Mississippi, and southeastward into Clarke 
.County, Alabama, towards Jackson, and southward of Jackson 
there is what appears to be a continuation of the anticlinal down 
as far as Oven Bluff on the Bigbee River. Along the southern 
flank of the Hatchetigbee anticlinal through Choctaw and 
Washington counties, there are many interesting occurrences of 
salt seeps and gas escapes. In Clarke County also along the 
Jackson anticlinal are similar phenomena. At several places 
in Clarke County as well as in Washington deep wells as well 
as shallow ones have afforded brine from which salt was ex- 
tensively manufactured during the strenuous times of the Civil 
War. Almost anywhere along these anticlinals escapes of in- 
flammable gas are numerous. Of late years several deep wells 
have been put down along the lines of these anticlinals without 
success so far as the bringing in of commercial quantity of oil 
is concerned, though in one instance at least there seems to be 
no doubt that a small quantity of oil was struck. These anti- 
clinals, none the less, seem to be most promising localities for 
future tests for oil, and it is altogether probable that a closer 
study of the structure than has yet been given to this area, may 
point out the places where test wells should be sunk with the 
best chances for finding oil. It is doubtful if any of the deep 
wells up to the present time have been located with special ref- 
erence to the details of geological structure. 

The accompanying map and cross section of the Jackson 
anticline are here given as representing the present interpreta- 
tion of structure and distribution of the formations involved. 
Further investigations by this Survey now in progress may 
modify in some respects the views expressed below. 
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Some of the peculiarities in the Jackson anticlinal may here 
be mentioned in connection with the explanation offered by 
Mr. Hobson: The Orbitoidal limestone of undoubted Vicks- 
burg age may be seen in places resting directly upon the clays 
and sands of the Hatchetigbee, while in other places not far 
distant, this limestone rests upon the thin remnant of Buhrstone 
which there shows between the Hatchetigbee and the Vicks- 
burg. In other places it is the Jackson limestone which is 
directly upon the Hatchetigbee. The two sides of the anti- 
clinal, so far at least as the strata are exposed, show marked 
differences. On the east this succession is usually more com- 
plete, especially towards the northern end of the anticlinal. 
Towards the lower end, however, the irregularities in the way 
of missing or thinned down formations are more in evidence. 
On the western side, on the other hand, none of the strata in- 
volved are seen except the Vicksburg limestone, which in the 
most westerly exposure, rests upon the Hatchetigbee, which is 
the lowest of the formations involved in the uplift. A possible 
explanation of this is that the crest of the anticlinal lies to the 
west of any of the exposures of the Tertiary rocks where it is 
hidden by more recent formations, or possibly in addition to 
this, the erosion of the valley of the river may have removed 
much material, and thus lowered the level of the Tertiary 
rocks below the reach of observation. It is very probable that 
some of the unconformities are due to faults. 

Many of the phenomena of this anticlinal we cannot clearly 
explain, but it seems evident, as Mr. Hobson has suggested, 
that after the deposition of the lower Tertiary formations, up 
to and including the upper Claiborne, came the wrinkling of 
the strata into the anticlinal fold, then the denudation of its 
crest down to the Hatchetigbee clays. In this erosion the next 
overlying Buhrstone and Claiborne were thinned down to 
sharp edges towards the center of the anticlinal.* Then came 
a depression and a transgression of the Jackson and Vicksburg 
seas continuing through both periods, and allowing uncon- 
formable deposition of the characteristic limestones of these 

•In going from the Lower Salt Works up the old road to Cherry, 
one crosses successively the outcrops of Buhrstone, Claiborne and 
Jackson to the Vicksburg. The Buhrstone here shows a thickness of 
only 75 feet, the Claiborne, by only 3 or 4 feet, the Jackson and 
Vicksborg show normally to all appearance. 
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Fig. 8. Map of the Jackson anticlinal by S. A. HobsoD, 1905. 
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surface indication within their length and breadth.' 
reference to the claim made in some of the advertisements, 
the existence of volcanic cinders, gas blowouts, etc., as certain 
indications of the presence of oil, I may say that there is cer- 
tainly no evidence of any volcanic activity in Mobile County, 
but even if there were it would be against the probabilities for 
oil-finding, since all commercial bodies of oil occur in sedi- 
mentary or water laid deposits. Still less do I have any 
faith in the location of oil pools, or of any mineral deposit, by 
means of a mineral rod, or divining rod, or by whatever name 
it may be called. 

Eugene A. Smith, 
State Geologist. 
University of Alabama, 
June Z7, 1917. 
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INTRODUCTION 

SINCE the occurrences of petroleum products in shallow wells 
have become quite common in recent years, it has l)een 
thought advisable to investigate the most recent of the occur- 
rences and make a complete rei)ort concerning the facts, as nearly 
as they can be determined. Fortunately, the Survey has samples 
from all of the areas reporting these materials, and considerable 
work has already been done. 

The writer wishes to state in the beginning that it is his 
sworn duty to present to the general public sj^ecific facts, without 
evasion or reservation. This department has been in continuous 
operation since 1848, and its aim has always been to present more 
to the prospective investor and operator, than he was led to expect. 
Often it is not possible to determine accurately the possibilities of 
any particular ore deix)sit, but in cases such as the occurrences 
of gasoline, there can be but one answer. This department has 
a dual role to play. On the one hand, projects which appear to 
lend themselves to remunerative exploitation are boosted. On the 
other hand, those which cannot be turned into a modest return or 
chance for return, on the investment, are summarily dismissed or 
relegated to the uncertain columns. So far as the main question 
is concerned, this department is dismissing forever this gasoline 
affair and all like affairs which may come up in the future. 

Gasolines have a pungent odor, while most crude {petroleums 
have a not unpleasant odor, if any at all. This same thing ap- 
plies to all refined products which have sufficient lighter com- 
ponents to volatilize. Another valuable point is that gasoline has 
never been found in nature. The nearest thing to it was an oc- 
currence in West Virginia* where an extremely light crude oil was 
produced. This crude came from the Otto No. 1 Well. 3 miles 
northeast of Moundville, and was 63.5 degrees Baume. One very 
significant thing about this material, was that it had all the char- 
acteristics of crude oil. The San Pedro, Mexico, crude carries 80 
per cent gasoline and lighter components, and is 46.6 degrees 
Baume. Many of the crudes give off only a few per cent at 300 
degrees C. But to find a crude which would give off 99 per cent 
at 300 degrees C. is something which must l>e left to future gene- 
rations. It has not been found in the past. 



•"Petroleum and Natural Gas"— West Virginia Geological Survey, Vol. 1, p. S64. 
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There can be no doubt, therefore, alx)ut the accuracy of the 
findings in this work, and all unbiased citizens in the communities 
involved, as well as in the State at large, are urged to think care- 
fully over the facts and apparent deductions therefrom, for their 
own information and ])erhaps for their own welfare. To invest 
in such things as these, is to surely lose the entire amount. 

It is the contention of the Survey that booms and excited 
oi)erations, which are fighting overwhelming odds against suc- 
cess, leave in their wake disgruntled and disappointed investors. 
This is not considered to ]ye in the l)est interests of the State, and 
therefore, the Survey would like to avoid as much of this sort of 
thing as ])ossible. There are too many branches of the mineral 
industry of Alabama where investments give good returns, and 
the Survey naturally encourages these things. 

The chance of making a killing in the oil game sets the aver- 
age citizen wild with excitement, as nothing else wiH. When the 
cold facts are analyzed, it will be seen that more fortunes are lost 
than are made. In Alabama alone, something like fifteen million 
dollars have been invested in prospect wells for oil and gas and 
the return on the investment is generously estimated at ten thou- 
sand dollars. 

The policy of the Survey is to encourage rather than discour- 
age prospectors who go about their work deliberately, in an hon- 
est effort to find oil or gas in paying quantities, and who locate 
these prospects in the most favorable territory. On the other 
hand, the Survey does wish to discourage of^erations based on 
such evidence and flimsy excuse as has been presented in the 
recent booms. The writer is well aware of the real estate scram- 
bles (see Plates 1 and 2) which follow or accompany these pe- 
riods of excitement, and the infusion of oil experts, promoters and 
wizard drillers into the game, and that these people are apt to be 
the only ones to make anything out of it. There have been many 
instances where men who class themselves as exi)ert drillers from 
the Pennsylvania or Texas or Oklahoma or some other oil field, 
come into a region and ride the band wagon in order that funds 
might l)e raised to drill a test well, under their management. 
Business men who ordinarily abhor unsafe methods, never seem 
to l)e able to see through such projects. The presumption of such 




No. 658, View in Cottonwood, showing temporary offices. 

Photo— Dr. Walitt B. Jonri. J-nt 10. IB 
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promoters is hardly equalled in any other profession or line of 
business. 

HISTORY 

Pell City. The first occurrence brought to the attention of 
the Geological Survey was at Pell City, in Calhoun County, where 
a shallow well near the school house had a showing of material 
similar to gasolines on the market at that time. This occurrence 
was investigated by Arthur J. Blair, Geologist for the Tennessee 
Coal, Iron & Railroad Company. Mr. Rlair told the writer in 
conversation recently, that there was no doubt in his mind hut that 
the occurrence was a refined jiroduct and not natural. (See figure 
1, curves 3 and 6.) 

The Pell City occurrence was in clays weathered from lime- 
stones of Ordovician age. The rocks in that area are i)ractically 
on end, and the writer regards the entire section to be without the 
slightest chance for the occurrence of oil or gas in paying quan- 
tities. 

Pifie Hill, The next area reporting this kind of material 
was Pine Hill, where a shallow well was said to be making several 
gallons of the fluid daily. The sample sent to the Survey was 
remarkably pure, (see figure 1, curve 4) and was found to run 
automobiles without overheating. 

The Pine Hill occurrence differs from that at Pell City in 
that the general regions is in the second l)est section in Alal^ama 
for oil and gas in commercial quantities. The beds at Pine Hill 
are Tuscahoma Sands of Eocene age. 

Gurlcy, The third occurrence is at Gurley, in Madison 
County. This was brought to the attention of the writer on June 
25, 11)23, and a small sample of the material was given him for 
analysis. After careful examination of the sample, it was decided 
that this also was a refined product (see figure 2, curves 3 and 5). 
Since that time, many samples of the (nirley material have been 
sent to the Survey. These have varied from almost pure benzine, 
which obviously had not been subjected to weathering agencies 
the least bit, to low-grade kerosene. Such a variety of materials 
could hardly come from the same source, and accordingly the 
matter was listed as a closed incident. Persistent reports from the 
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FiCCHE 1. Diilillatioii ciir-.es. 

1. Crude oil from Ptiiiisylvania, gravity 41° Be, 

2. Crude nil from San Pedro, Mexico, gravity 46.6° Be 

3. Gasoline from Pel! City, Calhoun Co. well. 

4. Uaioline from Pine Hill, Wilcox Co. well. 

5. A commercial nasoline. fresh from storage tank. 

6. Gasoline from Pell City, Calhoun Co. well. 

Dr. Robtrt S. Hodte,, 
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r^ion, to the effect that all storage tanks had l)een taken up and 
examined, without discovering any leaks, failed to change the in- 
evitable conclusion that the material was refined and thus had no 
bearing whatever on the possible occurrence of oil and gas in 
the region. 

Gurley is located in an area which is favorable for gas in 
commercial quantities, but oil is unlikely, in the opinion of the 
writer. The rocks at that place belong to the J^angor Limestone 
group of upper Mississippian, and the Trenton can l)e easily 
reached by the drill. 

This occurrence is given a different asj^ect from the others, 
however, by the fact that a well is now being drilled by the 
citizens of the community to prove or disprove the source of this 
material. The writer predicts that the well will not be successful, 
since it was not located with regard to structure, but because of the 
pollution of shallow wells in the vicinity by gasoline. 

COTTONWOOD 

The latest occurrence to be i)ersonally investigated by the 
author is that at Cottonwood. The accom])anying sketch (see 
figure 3) will show the general lay-out of the town, and its pol- 
luted water wells. It appears that this was first noticed about 
ten years ago when the well now listed as Johnnie Bruner's, 
showed some fumes during the process of cleaning it out. The 
first definite recognition, however, was when S. A. Barker col- 
lected some of the material from his well at the grist mill, and set 
it on fire. This was more than a year ago. 

The writer had seen several notices of the occurrence in va- 
rious newspapers, but his first definite information was contained 
in a letter from Mr. Herman Gunter, State Geologist of Florida. 
Mr. Gunter visited the place in company with Dr. L. C. Snider of 
the Henry L. Doherty Company, late in May. It might be well 
to state here, by the way, that Dr. Snider regarded the occurrence 
as one of escaping gasoline, and remarked that there are innum- 
erable such happenings throughout the extent of the operations of 
his Company. This account of Mr. Gunter's was accompanied by 
a sample, which was analyzed by Dr. Hodges (see figure 4, curve 
2) and found to be a refined product, similar in every way to 
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FiCLBE 2. Distillation cnn'cs. 
1. Crude oil frum Pennsylvania, gravity 41° Be. 
Z. Crude oil from San Pedro, Mexico, gravity 46.6° Be. 

3. Gasoline from Gurley, Madison Co. well. Sample by Williamsoa 

4. A commercial gasoline, fresh from storage tank. 
" ~ ■■ ' ~ " *■ " ':bvu.-j. 

■f S. Hodgts, 
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No. 661. S. A. Barker's grisl mill and well showing gasoline, and the 
McAllister well and residence. 

Fholo—Dr. Walter B. /db". J«nt 10. 1927. 




Figure 3. Sketch of Cottonwood, showing location of filling stations, 
and wells which have been polluted with gasoline. The locations are ap- 
proximate only. 
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gasTiline. The writer laid aside pressing duties and went to Cot- 
tonwood on June li and 10. to tr>' to ascertain the facts in the case. 

Upon the author's aiTi\'al in Cottonwood, a dozen sample jars 
were received through the kindness of Mr. S. O. Smith, for sam- 
ples. Climbing down the ptmip line into Mr. Barker's well (see 
Plates »i and 4) in spite of the fumes, a sample was secured. Al- 
though one could see an oil substance (see Plate 4) on top of the 
water, the film was so thin that not more than one-sixteenth of 
an inch shows on top of the water in the jar. Mr. Barker got a 
small amount from the drimi. On the morning of June 10, Mr. 
Barker had his pump running, and there were some three gallons 
in the barrel. This had the same properties as that taken from 
the barrel on the previous afternoon, and showed signs of weath- 
ering. In perfect frankness, the writer believes that the material 
measured represents at least three days accumulation, with the 
exception of what had been given away. It would be difficult 
to determine the amount of liquid which comes into the well daily, 
but it is thought that it would not exceed three or four quarts. 
There was hardly more than eight ounces on the well the afternoon 
before, and the figure of three or four quarts daily is believed to 
be just about the truth. However, the exact amount which the 
wells make has nothing to do with the source of the material. 

On the next morning, the McAllister well was drawn off, 
and a film of the material obtained, which was not more than half 
an ounce, and this too little to test. Johnnie Bruner drew off his 
well, and Mr. Barker siphoned off the water, getting about a half 
j)int of gasoline. This material was considerably weathered and it 
was said that the well had not been drawn off for weeks. The 
curve of the distillation of the Bruner sample was more like a 
nnxture of kerosene and gasoline, and was much more thor- 
oughly weathered than the Barker sample. 

Sami)les could not be obtained from the Calhoun and Hood 
wells, and it is understowl that there are others which came in 
later. However, these will not change the situation in the least, 
hut only serve to accentuate the greatest extent of the pollution. 

Source. The source of the material is imdoubtedly from 
leaks in gasoline tanks in the vicinit>\ Some one has been losing 
gasoline, and the K>ss has been rather considerable. Mr. S. O. 
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Figure 4. Distillation curt'es 

1. Crude oil from Pennsylvania, gravity 41° Be. 

2. Gasoline from S. A. Barker well, Cottonwood, Houston Co. 

3. Crude oil from San Pedro, Mexico, gravity 46.6° Be. 

4. Gasoline from McAllister well, Cottonwood. 

5. A commercial gasoline, fresh from storage tank. 

Dr. R(A»r( 5. Hagei. 
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Smith stated that he could not say whether he had been losing 
gasoline or not. He has not kej^t a check on the amount received 
from the trucks and su!)sequently delivered to the cars. Even if 
the wells are not making more than three or four quarts a day 
it means that a large quantity of the material has escaped. It is 
(juite easy to ])icture a leak, and the gasoline quickly diffusing 
into the porous sandy clay, which makes up the surface at Cotton- 
wood. Naturally the material w^ould follow along the water chan 
nels with the water supply, and into the wells. The complete pas- 
sage from any of the filling stations to the Barker well would 
not require more than a few weeks. It would not be at all sur- 
prising if the tank or tanks responsible for the pollution were 
leaking at the present time. 

After getting into the ground, all of the stuff would remain 
above the plastic, impervious clay, which makes up the subsoil 
throughout the section. That is one reason why the material in- 
varia!)ly enters at the bottom, and along with the water supply. 
I^ach well ends at the to]) of this clay, for that is the source of 
the water in the area. 

All of the wells in question have been dug many years. Even 
if the material were crude oil, it is unlikely that it would sud- 
denly aj^i^ear in a well which had been dug for such a long time. 
A statement of Dr. I. C. White, State Geologist of West Virginia 
and the father of j^etroleum geology, contained in a recent letter, 
with his permission, is reproduced in part below : 

**You are undoubtedly correct in your conclusion 
that the water jX)llution mentioned is due to a leak from 
gasoline or oil tanks. I have known many such occur- 
rences when the source was many hundred feet distant, 
the polluting oil or gasoline apj^earing to j^ass along fis- 
sures in the stratified rocks until finding an exit into 
wells. A case of this kind has recently occurred in Penn- 
sylvania where oil had l)een reported in a well a long 
distance, several miles, from any pii:)e line and it undoubt- 
edly got into the well from a leaking pipe of the region. 
Where oil or gasoline suddenly appears in wells it may 
be set down as absolutely certain that the source is not 
from a natural reservoir like the earth strata but from 
some artificial source either near oi far distant." 




No. 660. Looking into Barker's well, showing pump line, and sttea 
of water carrying a film of gasoline, entering (he boilom of the well. 

Phole—Dr. Wallcf B. lonri. Junr 10, II 



GEOLOGICAL SURVEY OF ALABAMA 25 

CHEMISTRY 

Petroleum is a very complex substance containing essentially 
hydrogen and carbon, with various impurities like sulphur, nitro- 
gen and the like. There is a wide range in specific gravity, color, 
odor, and viscosity. Some of the Mexican crudes are black and 
do not flow well through the pipe lines without heating. Other 
crudes are wine-colored or yellowish and might be al)out the same 
gravity as gasoline or even higher. Usually natural gas comjx)sed 
of hydrocarbons in a gaseous state is associated with crude petro- 
leum. Natural gas is used frequently from the casing-head for 
the manufacture of gasoline and for blending with low grade gaso- 
lines. 

The composition of petroleum cannot be gone into fully in 
this paper. Practically, the things which are of the greatest im- 
portance are the motor fuels and lubricating oils, obtained from 
refining crude petroleum. During refining there is produced, 
among other things, napthas, benzine, gasoline, kerosene, various 
grades of lubricants, heavy engine oil, cup grease, and finally a 
residuum of asphaltum or paraffin. Since the principal market 
among the lighter products is for gasoline, every effort is made 
to produce the very maximum amount of that substance. Naptha, 
benzine or even the by-product of coal, benzol are mixed with 
low-grade gasolines to bring them up to standard. In addition to 
this, the crudes are subjected to various ])rocesses of **cracking** 
to partially break up the heavier components into materials which 
can be employed for motor fuels. 

The term gasoline is used in this report to mean "any mixture 
of light hydrocarbons intended for use in any kind of vaporizer." 
Gasoline usually has a gravity of 60 to '^5 degrees Baume, when 
marketed for use in auto engines. Kerosene usually ranges in 
gravity from 44 degrees to 49 degrees Baume. Most of the ma- 
terial between 41) degrees and 00 degrees Baume is used for blend- 
ing with lighter material for gasoline. 

The apparatus used in our laboratory for analysis of samples 
is very simple, consisting of a retort and condensing tube, the 
latter having a water jacket to facilitate condensation. A ther- 
mometer is placed in the open end of the retort and sealed. Heat 
is applied to the liquid, and the first drop going over into the 
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FiCVRE 5. Dislillalion cun-es 

1. Crude oil from Pennsylvania, gravity 41° Be. 

2. Crude oil (rom San Pedro. Mexico, gravity 46.6° Be. 

3. A commercial gasoline, allowed to evaporate for 5 days. 

4. Ditto, after 3 days evaporation in air. 

5. Gasoline from Barker well, Cottonwood, Houston Co. 
6A. Commercial gasoline, fresh from storage Tank, 

Dr. RobrrI S. Hodgtt, 
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condenser is regarded as the boiling point of the liquid. The 
maximum evaporation and condensation under atmospheric pres- 
sure takes place within the range of 300 degrees Centigrade. Any 
liquid which might remain at that point has to be further distilled 
in a vacuum. This part of the analysis is not carried out in our 
work. 

In the examination of the samples, there are a few important 
factors in the determination of the identity of the product. For 
instance, if the distillation curve shows 90 to 95 j)er cent going 
over at or before 200 degrees Centigrade, it is quite likely that the 
material is gasoline, or if the curve shows most of the liquid evap- 
orated by 300 degrees, it is likely to l)e kerosene. On the other 
hand, if 20 to 80 per cent goes over by 300 degrees, the material 
could be regarded as a mixture of lighter or heavier hydrocarbons, 
and might be crude oil. In a word, crude petroleum is a complex 
mixture of hydrocarbons of various gravities, and accordingly 
has a wide range in its distillation curve, while all of the refined 
products, even in mixtures, invariably show limited ranges. 

Thus, it would hardly be possible for the laboratory techni- 
cian to fail to determine accurately whether or not any sample 
was crude or refined. This point the writer wishes to emphasize, 
in order that those who would go to the trouble of questioning the 
results, might be prepared to present facts and not someone's 
guess or opinion. 

Distillation Curves. In figures 1, 2, 4 and 5, are presented 
distillation curves of selected crude oils from Pennsylvania and 
Mexico, and gasoline samples from the various occurrences under 
discussion. For comparison, the same crude oil curves are used 
in each case. The commercial gasolines were selected at random, 
and distilled under precisely the same conditions and in the same 
apparatus as the various samples which were sent to the office, or 
collected by members of our staff, from Cottonwood and the other 
places. Since we are not advertising gasolines, we have withheld 
the names of the brands used. These will be supplied upon re- 
quest. 

In figure 1, there is a remarkable resemblance between the 
curves for commercial gasoline, and the samples sent us from Pine 
Hill and Pell City. (3nly one sample, No. 3 from Pell City, 
showed even the slightest effect of weathering or evaporation. 
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The other samples were undoubtedly pure gasoline, and unques- 
tionably refined. The last 20 i)er cent of No. 4 Pine Hill and Xo. 
(» Pell City showed identically the same curve. 

In figure 2, there are some interesting conclusions to be 
drawn. It will be noticed that No. 5 from Gurley has a lower 
initial boiling point and curve up to 50 cc. This sample evidently 
is a high test gasoline, or gasoline blended with some such sub- 
stance as l^nzol, several kinds of which are on the market at the 
present time. No. 4 in this figure represents fresh commercial 
gasoline, and No. 3 another Gurley sample. This last named 
curve suggests that the material had been evaporating for several 
days l^efore it was collected. The end points of all these samples 
are practically the same. 

In figure 4, the curves are somewhat different. Commercial 
gasoline is represented by No. 5, while No. 4 was given the writer 
by a citizen of Cottonwood, and was said to have come from the 
McAllister well. It will be remembered that the sample secured 
by the writer from that well was too small to test. The McAllis- 
ter well samj^le is practically pure, only a small amount of the 
most volatile components having been removed by evaporation. 
On the other hand, the sample from the Barker well showed signs 
of considerable evaporation. Again, the end points are essentially 
the same. The sample of commercial gasoline showed nearly 4 cc. 
lubricating oil, and was unusual in that respect. Nearly all gaso- 
lines leave a residue of 1 to 2.5 cc. at 300 degrees Centigrade, but 
4 cc. is unusual. It might be mentioned here that the largest resi- 
due recorded from any of the samples from Pell City, Pine Hill, 
(lurley or Cottonwood was 2.5 cc. 

An effort was made to produce some results which could 
l)e more easily explained to the layman or non-technically trained 
l)erson. At the author's suggestion, Dr. Hodges purchased 5 gal- 
lons of commercial gasoline, mixed the whole amount with water 
and clay, in a container which was left open at the top. After 
mixing, a sample was distilled. This is the No. 6 curve. The 
mixture was stirred, at intervals, to increase the thoroughness of 
evaporation. After three days, the lighter components escaped as 
is shown in No. 4 curve. After five days, only a few hundred 
cubic centimeters of the original five gallons remained. A sample 
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of this residue was distilled, and the results presented in No. 8 
curve. In comparison with these, a sample from the Barker well 
was distilled and is shown in No. 5 curve. This is the basis for 
the writer's suggestion that the Barker samples were at least three 
days old. It is quite likely that they may be older than that, for 
evaporation would not be so active in the bottom of a well, as it 
would in a window in a laboratory, in an open vessel. Another 
point of interest is that the samples evaporated in the laboratory 
invariably turn yellow, upon exposure, which is the color of nearly 
all of the samples from the localities under discussion. It might 
be said also that any sample which does not show a yellow or pale 
lemon color, is quite pure gasoline. 

From the curves in figure 5, it is easy to see that the gasoline 
loses its lighter components, and the residue represents the 
heavier, less volatile fractions. The results of this experiment can 
be applied directly to any of the other samples. It was explained 
that most gasoline was composed of light hydrocarbons ranging in 
gravity from 60 to 75 degrees Baume. The components at the 75 
end would evaporate first, of course. Smaller portions of the 
others would go off also, but the change of the fluid from a mix- 
ture of 60 to 75 would gradually develop into a preponderance of 
heavier components at the 60 end. A distillation curve of the 
final 100 cubic centimeters residue from the evaporation of 50 or 
10 gallons would be almost a straight line from 5 to 90 cc, and 
in addition to this, the temperature would remain between 180 
and 200 degrees Centigrade, or near the upper end of range of 
heat needed to carry out the evaporation for gasoline. This is 
clearly shown in figure 5, curve No. 3. 

The details of the distillation tests are presented in the fol- 
lowing tables : 
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No. 1 2 3 

Defirc'^s Ccntiyrade 




5 

10 
20 
30 
40 
50 
60 
70 
80 
90 
95 
99 
Gravity 

Deg. Be. 



s 

s 






80 
165 
172 
177 
178 
181 
184 
186 
189 
195 
203 
210 
225 



55 

65 

72 

90 

107 

122 

135 

145 

160 

175 

195 

210 



60 60 



80 



55 



80 
120 



8 9 10 
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130 
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95 
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110 


150 


160 
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159 
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159 


164 


130 


180 
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135 


166 
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142 


186 
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174 


145 


174 


174 


152 


200 
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184 
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VB— — — 
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165 


210 


185 
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193 


175 


193 


185 


185 


227 


194 


206 


205 


190 


205 


195 


200 


255 


202 


217 


217 


210 


217 


206 


217 


290 


220 


2Z2 






235 


210 


230 


300 


\7.7 


48.8 












46.6 



No. 1. Commercial gasoline, No. 1 brand, after 5 days evaporation. 

2. Commercial gasoline. No. 1 brand, fresh. 

3. Commercial gasoline. No. 1 brand, after 3 days evaporation. 

4. Gasoline samples from Cottonwood, No. 1 A., Barker well, July 7. 

5. Gasoline sample from Cottonwood, No. 1 A., Barker well, July 16. 

6. Commercial gasoline, No. 1 brand. 

7. Gasoline sample from Cottonwood, No. 1, Barker well. 

8. Commercial gasoline. No. 1 brand, evaporated to one-half its original 
volume. 

9. Gasoline sample from Cottonwood, McAllister well. 
10. Gasoline sample from Cottonwood, Bruner well. 
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No. 11 12 13 14 15 16 17 18 19 

Degrees Centigrade 



No. 11. Commercial kerosene. 

12. Crude petroleum from San Pedro, Mexico. 

13. Gasoline sample from Gurley, by Mercer Williamson. 

14. Gasoline sample from Gurley, by D. A. Grayson. 

15. Commercial gasoline, No. 2 brand. 

16. Gasoline sample from Pine Hill. 

17. Gasoline sample from Pell City, No. 1. 

18. Gasoline sample from Pell City, No. 2. 

19. Gasoline sample from Cottonwood, Barker well. 
Sent by Mr. Herman Gunter. 
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Couclusion. At first glance, it seems ridiculous that such oc- 
currences as those discussed in this i)ai)er should require a second 
thought. Occurrences of gasoline have never l)een known in na- 
ture. The nearest approach was some external light crude in West 
Virginia, with a gravity of 67 degrees Baume. This crude had all 
the characteristics of crude i^etroleum, however, and was limited 
in quantity. On the other hand, occurrences of gasoline in shallow- 
wells have been reported from all over the United States, in rocks 
representing every agfe from earliest or Pre-Cambrian to recent 
sands at the seashore. It has been the experience of those work- 
ing with crude i)etroleum and its refined products, that it is not at 
all difficult to differentiate between the mother liquid and its 
products, even in mixtures. The cases in Alalmma have been very 
easy to determine, and thus little time was spent in explanation. 

It is ho|x;d that the data presented in this pa|)er will serve to 
set at rest all unbiased minds. Those who still question the con- 
clusions reached by us are urged to send samples to any reputable 
chemist for analysis. 

The writer wishes to again state that this circular was not pre- 
pared to discount the chances of finding oil or gas in Alabama, but 
to set at rest for all time, the rumor that occurrences of gasoline 
in shallow wells are signals to drill for oil at those points. 
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INTRODUCTION 

During recent years much information has been obtained 
from various sources concerning the extensive deposits of rock- 
asphah in northwest Alabama. The demand for this type of ma- 
terial along with other construction materials, has brought about 
a determined effort to ascertain the quantity and quality of this 
asphalt-bearing rock, and to present such facts as may have a di- 
rect bearing upon the extension of its scoi)e of usefulness. 

The object of this report is to i)rcsent some of the salient 
features of the present status of the industry in Alabama, and its 
future possibilities, based on extensive field work and much de- 
tailed prospecting. 

HISTORY 

Apparently the first published account of the occurrence of 
asphalt rock in Alabama was that given by Tuomey,* who noted 
tar springs in Lawrence County, nine miles south of Oakville, 
where the si)rings exuded from a stratum about 50 feet from the 
top of the limestone (Rangor). These places had been known 
to hunters much earlier than that, and had been used as a watering 
])lace by John Prince in ISIO. The tar made into pills was said 
to ])ossess distinct curative properties. 

^IcCalleyt gives several accounts of occurrences of tar 
springs as well as asphaltic sandstones and limestones and states 
(p. (>0) that the strata are "highly fossiliferous or crinoidal lime- 
stones and coarse grain sandstones. Several carhjads of the black 
bituminous sandstone from the to]) of Little Mountain south of 
Leighton have been shi])pe(l to Memphis as an ex])criment in the 
extraction of its as])haltum or mineral tar." 

Little else has been carried in Alabama Survey reports, until 
the investigations carried on by Clarki were published. These in- 
vestigations were largely completed before actual production l);!gan. 

During the last few years nnich diamond drill ])rospeCiinj^ has 
been done in the lime rock areas, and large boflies of satis fp.ciory 
grade ore outlined. 

*Tuomey, M. SccoikI Biennial Report on the (leology of Alal)ania, State 
of Alabama, p. 41. 1858. 

tMcCalley, Henry, Report on the Willey Regions of Alabama. Part 1. 
On the Tennessee N'alley Region, xxvii -h 436 pp. 1896. 

itClark, G. H. Rock Asphalts of Alabama and their use in Paving. 
Special Report 13, Gec^logical Survey of Alabama. 1925. 
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GEOLOGY 

The type section in northwest Alabama is as follows : 
Pennsylvanian Top 

Coal measures, forming the northern margin of the 

Coal region of Alabama. 

Mississippian 

Bangor Limestone, making up the Moulton-Russellville 
Valley. 
Blue massive bedded limestone, abundantly fossili- 

ferous and carrying occasional coral reefs 200' 

Intertongue of oolitic limestone (Burgess Oolite) 0''-40' 
Blue, fossiliferous limestone, thin to thick bedded, 

coarse to medium-grained 100' 

Intertongue of oolitic limestone (Rockwood Oolite) 0'-o5' 
Light blue to gray limestone, and thin layei s of shale, 

all abundantly fossiliferous 100' 

Hartselle Sandstone, medium to fine-grained sand- 
stone, massive bedded, gray and sparingly fossili- 
ferous 200' 

Golconda, confined to Colbert County, made up of 
thin-bedded limestone and green marl or clay, spar- 
ingly fossiliferous 0'-35' 

Cvpress, confined to Colbert County, massive sand- 
'stone - .„ - 0'-40' 

Gasper, made up of oolitic limestone, light gray and 
massive bedded ; compact lithographic limestone and 
green shale. Abundantly fossiliferous, and in all 
about -- .- 120' 

Bethel, massive bedded sandstone, medium to fine- 
grained, gray, unfossiliferous. not over 20' 

St. Genevieve, oolitic limestone in eastern Tennessee 
\'alley and soft green shale or marl in Colbert 
County, with a two- foot bed of limestone at the base, 
carrying myriads of Prodiictus inflatus. Abundantly 
fossiliferous, and about 75' 

Tuscunibia Limestone, massive bedded, gray to blue, 

cherty limestone, fossiliferous - 100' 

Lauderdale Chert (Fort Payne), evenly bedded chert, 
with upper portions weathering readily into float ma- 
terial. Fossiliferous, with an abundance of crinoid 

stems 200' 

Devonian or Carboniferous 

Chattanooga Black Shale 0'-40' 



OCCURRENXE 

Rock-Asphalt deposits ( See Plate 1 ) in Alal)ania include both 
sandstones and limestones, and are found in the Banjjor, Hartselle, 
Gasj^er and Bethel formations, the asphaltic jmrt of the Gasper 
being entirely confined to northwest Alal)ama. As can be seen 
from the foreg^oing section, the Hartselle and Bethel are sand- 
stones, while the I^angor is a massive bedded, highly fossiliferous 
limestone and the Gasper on oolitic limestone. Most of the tar 
springs came from the Bangor limestone, probably l)ecause of the 
fact that this formation makes up the sharp descent into the Moul- 
ton Valley from the escarpment of Sand Mountain, thus giving 
fresh asphalt and heavy asphaltic oil ready access to water chan- 
nels. These members will l)e discussed in the order given alxjve. 

Bangor: The occurrence of as])halt in the Bangor probably 
does not reach commercial proi)()rtions, since the known areas are 
scattered and exist more in the form of tar springs or seeps, and 
as shows in various wells drilled in the region. 

Important occurrences are as follows: 

Morgan County, Andrews Chai)el, S 20 T 8 R 5 W. 
Stentson Mine, S 10 T 8 R 3 W. 

Hartselle: The asphaltic zones in the Hartselle cover a larger 
area than either of the others and comprise rather extensive re- 
serves of material carrying satisfactory bitumen content. The 
thickness ranges up to some '20 feet, while the asphaltic content 
varies from traces to samples which have **frog eyes" of pure 
asphalt standing out all over the exposed surfaces. A typical sec- 
tion is that ^4 mile southwest of Frankfort, (See Plate 2) as 
follows : 

Bautjor Limestone 

Hartselle 

30' — Thin bedded sandstone, with some lean rock near base. 
ii'- -Slaty sandstone, oozing asi)halt. 

IS'- -Asi)ha]tic sandstone, uniform asphaltic sandstone in bed 
of creek. 

The beds impregnated with asi)halt extend from Hartselle in 
^^orL^an C(»untv westward at least to Frankfort in Franklin 
Countv. A list of some of the more important deposits is as 
follows : 

M()Rc;ax CorxTv 

Hartselle area: 

L. &. N. passenger station, in cut (1). 
Foundation for business l)lock in Hartselle (\). 
Shoal Creek, east and southeast of Hartselle (1). 
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A. Dutcn.ii of ihe upper most btds of tlii' H^iriMlk- fcirmalirjii, ntar 
Frankfnn. Kraiikiin Cimnly. Tin- bi'ds are dipping iic.rili«iir<l ai diis point. 




/ I'ollak iract. 


S. 


11. T. : 


K. 4W. Ci). 


I'arker tract 


s 


14. T. - 


. K. 4 \V. (;t). 


flint iirrii: 








Simiheni K(;ck 


A 


jihalt Ci 


., Inc.. Liiuisvillf, Ky 


]lanirk-k tra 


ct. 


S. 1-^. 


r. (i. R. -J \V. (4). 


Day tract. 




S. i;i. 


i. (1. K. o \V. lo). 


MisciiUnicoiis: 








Adams farm 




S. i;(. 


r. :. K. .-. w. (fi). 






S. H), 


r. -. R. W. (7). 



Coi.HlCkT CoCS'lY 

Ullln-ilh- „rca: 

Doughs tract, ahoiit 'A mile south of I.ittleville, (16). 
Kiny tract, S. M, T. r.. S. K. 11 \V. (ir>). 
.\vcuck (iravevani. SV. ai and an<1 33, T. 5. R. 10 W. (14). 
Shine SjirinKsarca, S's. 'Jt* and 33, T. .I, R. 10 W. (13). 

Kkaski.i.n Coisrv 
fnnikforl urea, in trihutarv of Cedar Creek, for at least a mile. 

L.\WKi:.NlK COLNTV 

Cappo area, in Si'ctiims 3 and 10. T. (!. S. R. (i \V. (tl). 

Kitchen's Mill tract, in Sections tl, 10, IJ, 1(1 and ^1, T. 5, 

S. R. !>\V. (10). 

J'.iol tract. S. n. T. 5. S. R. H W. (11). 

WiUis tract. S. 31. T. ,■>. S. k. !• \V. ( 11). 

Jeffries tract. S. Hi. T. :., R. H W. (13). 

Clanion I'mspects. S. 33. T. li, K. i; W. (8). 

(iaxpcr: So far as is knnwn cummorcial deixisit.s of asphalt 

riick Ijelutiging to this formation are confined to Colbert County 

(See ]*late :!j and extend from Cherokee westward to the State 

hne, 'I'he onicrop is ]>raclically continuous over all of this area, 

and many accurate measurements made with a liand level. The 

oolitic ]art of the dasjier is alxiut 3."i feet thick in Colhert County. 

hut the portion im[irej;naled with asphalt is cjuite variable. The 

thickest outcroji seen hy the writer was about 4 miles south of 

Xlaryerum, where 311 feel of asphallic limestone was exposed on a 

hill-side ( See I'late I A ). .An onlcrop about (i miles west of south 

of Cherokee, in what is known as the I'asin .\rea. .showed IS feet, 

and a well (hij; near the creek at ibis ]Niint was said to have jjeiie- 

trated an additional l-'i feet. Thf well has since filled up with 

' ■■■ and this [miiU could not lie verified. .Material thrown froin 

■ ' ■ "■Irihlv aviTat;e foiir ]>ercciit asjihalt. in spite of 

tlKTin-. 



15 



An outcrop (See P'lte 4-A), in the western i)ortion of S. 13, 
T. 4, R. 14 W., gave the following section : 
Tuscaloosa — gravel to top of hill. 

Gasper — 

2' — cap rock of hard, flinty limestone, barren. 

20' — Asphaltic oolite, massive bedded and scattered 
boulders showing differential weathering. 

120' — Shaly limestone, thin bedded and abundantly fos- 
siliferous. 

Bethel- 
s' plus — Asphaltic sandstone to bottom of hill. 

Two plants have been producing limerock asphalt for several 
years, and recently steps have been taken to increase the capacity. 
The plant of the Alabama Rock Asphalt, Inc., located about 1 mile 
south of Margerum, has just been completed, while the Colbert 
Limerock Asphalt Company, operating just east of Cherokee, has 
added a second crusher to its plant. 

Bethel: The outcrop of the Bethel is approximately the same 
as that of the Gasper, although the Bethel extends much farther 
eastward, (See Plate 1). In general, the asphaltic content of 
the Bethel is somewhat higher than that of the Gasper, due to the 
fact that the sandstone has greater porosity than the limestone. 
The only place where the Bethel has been thoroughly prospected 
is directly south of Cherokee, where the Cherokee Rock Asphalt 
Company opened up a quarry and produced a small amount of 
sandrock asphalt. This plant has been shut down for about two 
years. 

ANALYSES 



No. Formation 



Location 



1. Bethel Weaver Tract, Col!)€rt Comity 

2. Do. O'Reilly Tract, Colbert Co 

3. Do. Hargett Tract, Colbert Co 

4. Do. Rutland Tract, Con)ert Co - 

5. Do. O'Reilly Tract, Colbert Co 

«. Do. Do _ - 

7. Do. Hargett Tract, Colbert Co - 

8. Do. Do. — _ - - - 

9. Do. Rutland Tract, Colbert Co _ . 

954. Do. Do. - _ 

10. Gasper SWJ4. S. 12. T. 4. R. 14 W. 

11. Bethel Cherokee Rock Asphalt Co. 

Colbert Co... 

12. Do. Norton Tract, Colbert Co 

18. Do. Turner Tract, Colbert Co 

14. Do. Hargett Quarry, Colbert Co. 

Ifi. Gasper Ashcraft Quarry, Colbert Co 

(a) Hartselle NWJ4 of NW'4 of S. 10. T. r>, 

R. (), Lawrence Co 

(b) Do. Southern Properties, Morgan Co. ... 

JDo ( 

(c) Do. ( Same .sample ( 

(d) Do. Sandlin Tract. Morgan Co 

S — Soluble in Carlwn bisulphide. 
I— IGNITION 



Asphalt 

2.73% 
8.2r»% 

4. (•.(»% 

10.4:)% 

I4.!K)% 

4.^S% 



4. •12% 



n.41% 

(>.:)(i% 

lo.s:,':; 

11. 2% 



7% 



4. 
4. 



.) :< 



,44% 






■J r' 



Method 

S 
S 
S 
S 
S 

I 
S 

1 

s 
I 
s 



T 
I 
I 

s 
I 



Analyst 

R. S. Hodges 

Do. 

Do. 

Do. 

Do. 

Do. 

Uo. 

Do. 

Do. 

Do. 
R. S. Hodges 



Picard Lab. 
I Jones & lirecklcr 
1 Do. 

I Do. 

R. S. Hodges 



Is' { 



Do. 
Do. 
Do. 
Do. 
Do. 




s.'indstiirii^ tbrue miles southwest of 
inn shales usuallv cover the Bethel 
March 9. 1928.) 



No. 1. Hr.dly weathered sample from outcroj). Collectctl by Clark. 11»2.;. 

2. Selected sample, taken by Clark. 11»J3. 

3. AveraKc samite, collected by Clark. ]!»23. 

4. Do. 

it. Srlecte<i sample, by Clark. 1923. 

ti. Same sample. 

7. Average sample, collected by Clark, 11»23. 

8. Same sample. 
9. 

10. Random .nample, taken from weathered outcrop by Clark. 15i23. 

11. Details of sample not given. 

12. Average of 4 core drill holes. 
18. Do. 

14. Average of 43 core drill holes. 

15. Sample drawn from 10 f<M)t .^section, by Clark, i;)23. 

(a) Clark. 1023. 

(b) Systematic sanirle over 13»/i feet, by Clark. 11)23. 

(c) Sample from Southern Properties l)y Clark. 1J»2:. 

(d) Samples from Section 1(> and 21. T. 8, R. 4, \V. 

No. Formation Ix>cation Aspha't .Mothud Analyst 

1«. Hartselle Willis Tract, Lawrence Co . J».4 Ti R. S. Hodges 

17. Do. Pool Tract, Lawrence Co 7.7 % Do. 

18. Do. Jeffries Tract, Lawrence Co !>.l % Do. 

19. Do. Clanton Tract, Lawrence Co 3.8 % Do. 

SO. Do. Pollah Tract, Morgan Co ')..*» % T Do. 

21. Do. Parker Tract, Morgan Co f).87% I Do. 

22. Do. Southern Property. Colbert Co. . 4.4 % 1 Do. 
28. Do. Douglas Property, Colljert C«. .. «i..'>3% Do. 

21. Do. King Tract, Colbert Co 4.33% Do. 

25. Do. Do. ;^.2i':;. 

2'>. Do. Shine Springs Tract, Colbert Co. S..'>4';j. 

27. Do. Do. average of » drill cores . . 4.1<>'7c 

28. Do. Shine Springs Tract, Colbert Co. !>.SU% S R. S. Hodges 
2f». Do. Do ... 7.20% S Do. 

30. Gasper Ashcraft Quarry, Colbert Co. .. l).iHt% S Do. 

M. Do. Col-Rock Quarry, Colbert Co. . 4.74'.^ S Do. 

32. Hartselle Wolff Springs Tract. l.awre:ice Co. JM ^r I Do. 

38. Do. Do. „- - 7..-)l% I Do. 

34. Gasper Ashcraft Quarry, CoIljcrt Co. . 7.r.3*7f, S Do. 

35. Do. Col-Rock Quarry, Colbert Co. . 3.227c S Do. 

16. Systematic sample taken over lyj ft. of outcrop l)y Clnrk. WT.i. 

17. Systematic sample taken from 8 ft. cxi>osure i)y Clark. m23. 

18. Average rich sample from 8 ft. of exj>osrd strat.i, by Clark, ll>2.). 

19. Average sample from 10 ft. of strata, Clark. 1W2;5. 

20. Average sample from 4 ft. tunnel face, by Clark. I!i2:>. 

21. Average from face to 8 ft. hi^h. by Clark, m2;;. 

22. Average from a face of 13 J4 ft., by Clark. 1!»23. 
28. Average of 8 ft. of outcrop, by Clark, 1H23. 

24. Composite taken from weathered material drawn from a \m11. by Clark. 1I»23. 

25. Core of 11 ft. from report of Julian Kcndrick. HirniinulK:."'. 

26. Average over 8 ft. of outcrop, by Clark, lU'lii. 

27. Average from 9 drill hole cores, from ri*i>(jrt (.t Julian Kcnd-.i.k. 

28. Average from outcrop by Jcmcs. Hrl>^. 

80. Selected sample, by Jones. 1!>2:». 

81. Average sample by Jones, liris. 

82. Selected sample from outcrop, by Jones. I!i2.'>. 

83. Average sample from outcrop by Jones. 1U2.'». 

34. Selected sample, by Jones, 1!»2,'>. 

35. Average from first car crushed. August 4. n»2.'», by Jones. 
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RESERVES 

The writer considers it just as important to give the methods 
of determining reserves as to give the actual figures obtained. 
From the various reports of consulting engineers, it appears that 
no rock is considered which carries more than 50 feet overburden, 
and most of them determine quantities with to 25 feet burden, 
and 25 to 50 feet. In most instances this has been done by acre- 
age. The author has gone carefully through several of these re- 
ports, and has come to conchision that there are 250,000 tons of 
rock asphalt i)er mile outcrop per foot thickness of the bed, with 
less than 50 feet overburden. It was necessary to determine such 
a figure, and this result is an average of two calculations, and is 
considered as nearlv correct as can be reached with the informa- 
tion at hand. In turning cubic yards into tonnage, it is considered 
that one cubic yard equals two (short) tons, and all the figures 
are reached in that way. 

Gasper: Much detailed drilling has been done in the Col- 
Rock quarry, and a quarry site' TOO feet wide and 2640 feet long, 
almost without overburden, and with a bed feet thick, gives 
16,()32,000 cubic feet or OK^OOO cubic yards, or 1,232.000 tons. 
Since this quarry is one-half mile long, we have 273, T 76 tons per 
foot thickness per mile outcrop. Although this is a selected figure, 
it should l)e remembered that it is based on practically no over- 
burden, and that to calculate the amount with 50 feet or less bur- 
den, the total would l)e much greater. 

Another figure which may be considered! a fine average ex- 
ample is the Rasin property in Sections 5, 8, 16, 17, 20, 21, 28, 
and 20, T. 1, S. R. 14 W., where a careful survey shows 325 acres 
with less than 25 feet burden and 145 acres with 25 to 50 feet bur- 
den, or a total of 470 acres. This gives, using an average thickness 
of feet : 

43.r)()0 X 470 X X 2 = 13.648.800 tons, and 13.648,800 
-^ 7 --= 216.()17 tons per mile outcrop per foot thickness. 

These two figures give us an average of 242,211, and thus 
the average of 250.000. 

Thus we come to the figures for the reserves of Gasper lime- 
rock asi)halt. I^Voni the map. there appears to be 43 miles of out- 
crop, and the average thickness is taken as 8 feet, from the meas- 
urements shown in Plate 3—43 X 8 X 250,000 = 86,000.000 
tons of limerock asphalt under 50 feet of cover. 

If the imj^regnated rock extends for one mile l)ack of the out- 
crop, we have these figures : 

5,280 X 5,280 x 43 X ^ = 9,500.160,600 cu. ft. 
0.500,160.600 -^ 27 = 355,101,466 X 2 = 710.382.932 tons. 
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BctlicL While the sandrock asphalt underlying the limerock 
has not been worked out in detail, it is likely that the average thick- 
ness is quite as great, and the area twice as great. This will give 
us 172,000,000 tons under 50 feet burden. 

Hartsclle. In the absence of detailed information, the writer 
has made no effort to calculate the available tonnage from this 
formation. However, considering the great length of the outcrop, 
and the fact that these are the least two horizons impregnated with 
asphalt, there must be at least 300, 000, 000 tons with less than 50 
feet of cover. 

Remarks. As a practical application of the above figures and 
to better show the enormous amount of material available, it has 
been found that 1,000 tons of as])halt rock will lay a i)avement 20 
feet wide and 1 mile long, and 2 inches thick. There is enough 
limerock asphalt in the Gasper and with less than 50 feet over- 
burden to lay a 20 foot pavement more than three times around the 
world. Similar figures can be had for the Bethel and Hartselle. 

Future Prospects. From the foregoing pages it is evident 
that there is a large quantity of both sandrock and limerock asphalt, 
of commercial grade. A small amount of rock has been used in 
years gone by, the first of the modern production having been 
recorded from the Ashcraft quarry (See Plate 5) in 1923, but 
certainly the industry has not reached anything like the propor- 
tions it should have attained. Instead of shipping a car now and 
then, this material should go out by the train load. 

The writer does not attem])t to set forth the reasons why this 
has not been so, but would offer just two suggestions. In the first 
place there has been more or less lack of cooperation among those 
who were operating or planning to oi)erate. In the second place, 
not enough attention has been given to research work in order to 
determine the best methods of i)rcparing the rock for the market, 
and under what conditions it will give the best results when laid. 
If these two points will be considered, it is thought that the indus- 
try will be greatly benefited. 

There is very strong competition in this particular field, but 
there is no reason why any well financed and pro])crly operated 
project should not be successful. 'I'he material has been used for 
paving (See Plates 6 and 7), and all indications point to satisfac- 
tory results. 
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INTRODUCTION 

DURING the first years of the present decade, Watt T. Hrown 
carried on a rather complete program of prospecting in the 
Wattsville basin, which led to the writer's examination of 
this area in December, 1J>24. Some 200 test pits had l)een sunk 
into the various seams, affording ideal conditions for studying the 
thickness and character of the coal. 

This basin carries the greater part of the merchantable coal, 
in the Coosa field, which is the southeasternmost coal field of the 
Western Hemisphere carrying coal of Carboniferous age. 

It might be mentioned that Wattsville was formerly Coal 
City, the name having been changed early in this year. 

The field work of l!>*i4 was carried on in cooperation with 
Watt T. Brown, whose signal contribution to this report is grate- 
fully acknowledged. 

A RICA 

The Wattsville Basin occupies the north central portion of 
the Coosa I^asin, which covers a part of St. Clair and Shelby coun- 
ties. The Wattsville Basin, as it will be used in this report and on 
the accompanying map (see figure 1). comprises what has been 
heretofore mapped as the Black Ankle, Coal City and Fair view 
Basins. This area is cut off on the north by the fault which forms 
the southern extremity of the Ragland Basin, the northernmost of 
the basins of the Coosa i^^ield. ( )n the southern end of the Watts- 
ville Basin there is no ])romineiit break to (le>ignate the boundary 
between this basin and the Howard Basin, to the South. The 
southern part of the Coosa l>asin is so brr)ken and altered by fault- 
ing, that the basin structure is lost. 

The Wattsville Basin is located in townships lo and Ki stnuh 
and ranges 3 and 4 east of the 1 funtsville Meridian. The portion of 
the area which has ])ossible commercial seams of coal occupies 
about .'50 square miles, in a strip some I'i miles long and ])erhaps 
2y2 miles wide. 

T()POGR.\I'HV 

The Wattsville P>asin is lujunded on the northwest by Shoal 
Creek Mountain; cm the west by Rock Pine Mountain; on the 



:-E '!.:•:;=:: ^jl svl^'ey :-f aiabama 



-■«iri:':>:cK M :i — ^^ : :<: the ?o mh mest bv a 
— c rii ,; ■; i "»-i±. :<^ M^ixcraphic features; 
li fs^t :t lie C.>:rii ViZ<%-: and cm the north- 

'••:rierf :: ihe "a^ir are a few distinct ridges 
vt iar>i?c:Qtf *=>! c-c:?^:<ncratcs. which the 
: the ±:»rke!r ir-f rorre exicMvc beds which 



Trjr "s.f:r. r-if i "•".rTbsa.fT-sr-.nhwc^t trend, thus running 
paral'.*:! : : z'rjt ^ertnl :rer. i : f the C>->?£ Bssin. which is in turn 
go*. err.*-: 'y th-e >.:',ilijr.u.r. V:":::. The rosin itself is charac- 
terize: ' y c ~ iriti-.tr'y I.-a r: ices rar^ing parallel to the general 
direct:. r. •: the '-i^ir-. 7he?e rii^es *^!ten show excellent dip- 
/-■'.v«e^- e?:-r::^'v :r. '.'r.t r. rrh-em t*art of the area. The northern 
parr :- tra-.er-^i ' y N. Business Creek, ihe tributaries of which 
often cLi: thr- -u^h the ri l^res ani.: iiive a rather rugged aspect to a 
g^xx: j-r:: n <.-: :he c.ur.try. The highest hills in this part occur 
alone the niar^ini* ::iuh :.• the east where the conglomerates and 
^a^«^!^t^•ne^ '-ccur in C'n>: leraMe thickness. 

W attr>vilie i< k«c?.ie»: in the me-iian j.H;»rtion of the basin and 
i- the new -taii.-n on the D:rm!n2:liam-.\tlanta di\-ision of the Sea- 
Ix^ard Air Line which cuts diai:'jnally across the basin. On the 
opiK;>iie -ide <»i the '-asin is the «.»]d tnwn of Broken Arrow, where 
the liu-ine-- "f the section was carried on prior to the days of the 
oM I\a^t vv W'e-t railroad. When that road was laid, the town 
larj^ely nv»ved to the i)resent site of the Wattsville post office, 
vvliere there are >till a numl)er of stores and other business houses. 
Then when the Sealjoard located its lines still farther westward, a 
fair ^e(■tion of the bti>iness district migrated to the new location, 
whicli i- now called Wattsville. The coniniissarv and offices of 
the Kaj^dand Coal Company are located here also. Later the Sea- 
l>oard laid a conneclinj( line to Pell City, which is served by the 
I'irininghani-.Xtlanta division of the Sotithern. 

The sotithern part of the basin has no distinct topographical 
features, Iw'iu^ a gently undulating cotuitry with no prominent 
marginal ridges. There are no large streams traversing this area, 
so that the dissection has not proceeded far enough to contribute 
any very di* finite features. In the extreme northwestern part of 
the area lying South of the railroad the existence of the con- 
glomerates, which only appear at this point in the entire 
liasin. makes up some very distinct hills which stand out rather 
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abruptly, due largely to the fact that the rest of the surrounding 
country is flat. 

There are two good roads running through the area. Perhaps 
the better of these leads northward from Watts ville to a cross- 
roads near Fairview, one fork leading to Ashville, and the other 
to Ragland. This same road continues through Wattsville and 
thence southward along the western side of the hasin, finally en- 
tering Eden, a point on the Southern just west of Pell City. The 
other good road leads from Pell City, through old Broken Arrow, 
and then swerves off to the east into the Coosa Valley and finally 
to Ragland. There are a reasonable number of fair connecting 
roads, in good enough repair to enable one to travel readily during 
most seasons of the year. 

Gkologv 

HistoricaL Perhaps the first important mention of coal in 
Alabama was that of Dr. Alexander Jones*, w^ho gave a rather 
good discussion of the state of the industry at that time, but did 
not recognize the Warrior, Cahaba and Plateau fields. Various 
other early writers have mentioned the existence of coals at va- 
rious places in Alabama, but the first comprehensive discussion of 
the Coosa Field, as such, was made by Prof. Michael Tuomeyf. 
Prof. Tuomey gave a section across the Coosa Field from Sand 
Mountain, showing the relations of this field to the adjacent ter- 
ritory. He recognized coal seams on Trout Creek ( '31 inches, with 
a 6 inch shale parting) ; and in the vicinity of Broken Arrow where 
two seams were seen to outcrop. Each of these latter seams he 
reported as being 5 feet of clean coal. He regarded the Coosa 
Field as being a part of the Cahal)a Field, and considered that the 
coal seams were very similar if not identical. 

Since that time the field has been clearly recognized, and 
received more or less attention until 18^)5, when A. M. (libsonj 
wrote a special report on the area, giving a very detailed discus- 
sion and recognized about fourteen seams of what he considered 
workable coals. This rei)ort has remained the only detailed report 
on the area. In 1012, Dr. W. F. Prouty comjiiled a map of the 
Coosa Field from his own notes and observations, and from avail- 
able notes of other investigators, especially George X. Brewer. 
This map was published l)y the Alabama Geological Survey. 

• Silliman's Journal, Volume XXVI, 1834. 

t Reports on the Geology of Alabama, part 1, 18r)0, pp. 75-77, figure 11. 
X Report upon the Coosa Coal field, with sections. Special Report No. 7, Ala. 
Ceol. Survey, 1805, 14a pp. 
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A: the lizr.t ',)r. :'r tj "-i rr:-:> r-^ :■•-* ':>he!. there were not 
mar.y o^^r.:::;^* s.-.a.:'a'> ::r f:u:y. whirh ma«;e accurate detailed 
Tnit]j:r.::\i extremriy "::::>r-'.: ir. : hszarl-.-u?. 

Str:::':rjr': .. AV. : the '^i? w:rh which we are directly 
roncerne! are ••: r*er.r.sv'var.:ar. ace, ••r L'l'T-er Carlioniterous. It 
i«? true thai in the vs^cy^ :«. e:::.er ?:'!e «»f the !ja?in there are beds 
of Siluriar. an«: • »r{i..vio:&n ai:e. Su: :he>e are not connected with 
the ba>in j»P/;»tr. ar.-i w:" r.-it :>e '!iscu>>e«l The heds which en- 
do-e the >eam- 'letwetrn the L^-wer Chi: •man ani Hammond seams, 
inciu-ive. were tht: '-nlv .'re? :•• receive 'ietailed <tudv. and thus all 
the dir-cu-^-ion which :'''.-w- relates i»anicuiar]y to those beds, un- 
le*- otherwi-e n«»:ed. The '-ase ««i the section is hardly known, 
hut ni.-ar the u*]* the Fiairth *jt L'jijKrr Conj^lMinerate pro\*ides a 
tic-j^iint with the other fieM^. 

A compo-ite section i> as fi»]l«»ws: 

n\/ -/ ... . Ilaimnon 1 i I»:r«\ D-.-zcn i Stim. 

'_"»' sh-'ilf*. carryinc the nrcA^^r. or <hh\t: >cj::i Tnarkcr. 

•jo' rr,i;v.i,jnirrat*.-* (Fourth ur I'l-jKir C'-n^!-. ncratc ». 

2'^<»' "h-'ii'-s an<J ••haly *an'l<tuijo«. all th li-l'tiMcJ. 

(I'n '/ Cuil Branch Stan;. 

!!!'•' •ihal"*' and samiy <ihaks. vcr\ ::i:!toni5 in !«»ih thickness and character. 
2'»' ^an'Nti/no*. mas>ivt-lK:«;iie«l. hca\> InlKcs. 

( '*) ',' ... ... Jtroktrn Arr- » Stam. 

.'.' I'irr clay, 

;{<»' shalf. -ar.«ly in ilaa«. 

1.'/ «.aiid!itoii«:. nKT»sive-!ii:d<:».iI. 

40' shale. 

( ^) \' . Marion Scam. 

10' <hale. blue, lani'.natefl. 
ll'»' san'ly shale, thin-lit^dcd, ycll< wish un nutcrop. 
'»o' shah an<l "haly satnlstnnc. 
•JO' sandstone, massive-'icdded to flairs. ».ome places rather shaly. 

( 1) '.'.' liiMiy Seam. 

Jio' shaly sandstones, flairs and ihin-ljcdded shaly layers. 

lO' sandstones, Tna'»sive-I>e<liled, K^ay. 

:iO' shales an«l clay. 

( f,) 1' Iliiiw-n Seam. 

fi' fire tAiv, lilnish-Kray to steel->jray. 

1.)' shale. 

l.'i' sandstone and shaly sandstone^, mostly thin-herlded to flags, bluish^gray. 

I«;o' shales, Muc to yray. 

( Ui 1!' Clean rr Cann Seam. 

110' shale, hltie. thin-heflded to laminated, in places almost *'pap«T shales," 
uniforni thickness throughout basin. 

( I ) :i' JIi;;t;inl>otham Seam. 

.'»' sandsttinr. 
'.io' siiale aticl sandstone. thin-liedde«l. 

.'i' samlstonc- leil^c 

to' shaly sandstone, thin-lndded to laminated. 
T.i' s.in'istone, massive-bedded, forms ridges ami fine examples of "cuesta" 

nl rlip-slopes, 

( \\) :,' I'airview or Hijf Seam. 

!Mi' slialf and shaly sanrlstone, thin-bedded. 

•'.i' sandstone, massive-bedded, nr-'iy. somewhat micaceous. 

V«i' shaly sandsti»ne, lhin-lK'ddt«l. yellow to Kray. with coal marker or shale 

seam. 
;:(►' s.iniUtiiiH-, coarse-grained, massive-bedded, red. 




A. Sandstone above Fairview scam, looking northivtst alonR strike. Higgin- 
bothani seam appears In shales at riRht. One-quarter mile east of Wattsville, 
S. A. L. tracks. SVM S. 36, T. IS. R. .1 E- December 12, 1924, 




B. Looking east into Brown 
shows tracks and loading tipple. 
1924. 
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< 2 ) 4' Upper Chapman or Ragland Seam. 

4' fire clay, yellowish. 
75' sandstone, thin-bedded with some shaly menil)crs, blue to red, weathering 

yellow. 
40' shale, blue to gray, occasional thin layers of reddish sandy shale, very 
uniform throughout field. 

(1)4' _ „. Lower Chapman Seam. 

r/ fire clay, yellow to bluish. 
125' shales, laminated, blue to gray, fairly uniform throughout basin, with 
marker or shale seam at bottom. 



Total „.lrt70' 

There were a few variations noted from time to time, but no 
very pronounced changes were found. The shale member between 
the Gann or Clean and Higginbotham seams varied from 15' to 30'. 
but was usually near 20' everywhere that it was possible to meas- 
ure good outcrops. Another change that might be mentioned 
occurs in the beds overlying the Fairview or Rig seam (see Plate 
1-A), where the massive sandstones of the northeastern part of 
the field take on a more shaly aspect toward the southwestern 
portion (see Plate 2). Taken as a whole, however, all the beds 
are remarkably uniform, both in matter of thickness and character 
of the overlying measures, and in the details of the coal seams. 
The beds which carry partings, bone, rash and the like, were 
rarely seen without these features in any part of the basin. There 
was some variation in the actual thickness of the partings, but 
their location with respect to the coals was always evident. 

Structure, For the purpo.se of simplifying the discussion of 
the structure, the basin might l)e divided into three parts, namely, 
the Fairview on the northeast, the Watts ville in the center, and 
the Black Ankle on the southwest. These had best be taken up 
in the order named. 

The Fairview division, named from the station on the old 
East & West railroad and located at the extreme northeast end of 
the basin, is the only division which i)resents a good example of 
the synclinal structure, with a repetition of seams on the eastern 
side of the trough. This division will be regarded as taking up all 
of the basin northeast of a line running from Wattsville due south- 
east across the basin. On the western flank of the Fairview sec- 
tion, the dip is about 14 degrees, a little south of east. There are 
a few local variations in this dij), but that figure represents the 
average. In the northern part, there is a depression near the 
trough which throws the Broken Arrow seam into a narrow out- 
crop near the center of the basin. This is the seam formerly 
mapped as the Inman Seam. Southward from this point, in the 



14 GEOLOGICAL SURVKY OF ALABAMA 



vicinity of the Sealxiard tracks, the overthrust faulting has created 
an offset in the horizontal beds forming the trough, so that there 
appears a slight dip southeastward right up to the point where 
the vertical strata set in. From this sector southward the trough 
of the basin is very well marked, and three seams of coal were 
recognized on the eastern side, an occurrence not observed any- 
where else in the basin. 

The elliptical form of this part of the basin is well exemplified 
by the outcrop of the Broken Arrow seam, and the lower seams, 
which swing southward gradually, as the line marking the bound- 
ary between Ragland Basin is reached. From this boundary fault 
the seams outcroj) in a regular south westward direction, with 
scarcely a bend, excei)t where the depression that gives rise to the 
remnant of the Broken Arrow causes a slight change, which ap- 
pears to be local in its nature. 

The eastern margins of the basin are marked by pronounced 
overthrust faults which have piled the whole series of beds in- 
cluded in this report, uj) against the trough of the fold. In these 
fdldcd measures which range from T5 to J)0 degrees dip, slightly 
south of ea>t. many of the coal seams were mapped. Near the 
center <»f section :{*2. township ir> south, range 4 east, in the vicinity 
of Mr. Alvcrson's house, eight of the seams, from the Lower 
Chapman to the Marion inclusive, were studied and mapped. It 
was at this j>oint where a great part of the vertical section given 
alxjve. was taken. It is not known how far these beds extended. 
but it is ([uite api)arent that the Marion and Bibby seams show up 
in tbf road near old P>roken --\rrow, as well as in the railroad cuts 
just to the soutbwol of this point. These seams were also found 
near the tipi)lc at Jnnian, on the Seaboard, in section 21, township 
1.") >outb. range 1 east. Whether any more of the seams might 
be found at tbe>e i)oitUs is a ([uestion which will have to be worked 
out at ^onie later time. 



1 be W'att^villc division is characterized bv a reversal of the 
normal strike and dij), botb of which are shifted rather abruptly, 
due to lateral i>rcs>ure exerted by the overthrust faulting which 
drove the strata noriliward and westward. This faulting caused 
one i>roniinent bre;ik. called the l>roken Arrow Fault, extending 
from J^»r(^ken Arrow in a curved line along the railroad spur, in 
section li, township lU south, range 4 east. This fault has lx)lh 
vertical and lateral disijlacement. with the maximum in each case 
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Quite a few other pits have been oi)enecl in the region about 
Wattsville, but the amount of coal taken from them has always 
been small, and largely by stripping. At present, the only large 
mine fsee Plate 1-B) operate<l in the area is that started by the 
Ragland Coal Company in the southeast part of the S\V^4 of the 
XEf/4 of section 3(5, township 15 south, range 3 east, where a 
main slope was driven for 9r»0' along the dip, with several laterals, 
the second entry on the right being driven out 1.000'. all roughly 
parallel to the strike. It is quite evident that the Ragland Coal 
Company was anxious to prove the good working qualities of the 
seam, the even character of the coal, and to disprove the theory 
that the area was all broken up with faults. The coal taken from 
this mine was hauled by wagons at 45c per ton to Wattsville, about 
a mile away, where it was loaded and shipped. This procedure 
proved to he a very expensive one. as the Ragland Coal Company 
probably anticipated, and the mine was temporarily closed to await 
more favorable railroad facilities. 

The old Black Ankle pits, located aliout section l."). township 
IG south, range 3 east, were the scene of some mining activity 
along about Civil War days. The coal was taken from the I'pper 
Chapman or Ragland seam, about the turn at number 'H). 

Openings were also made near the Black Ankle pits, at the 
old Bibby place in section 14. township KJ south, range '> east, 
probably near location 7 and 8 on the liil)by seam. Also near the 
old Bibby place are k)cated the old Marion ^romason i)its. on what 
is now known as the Marion seam, where ([uite a bit of coal was 
removed by stripping. The dip at this point was about 2 degrees, 
slightly south of west. The coal from all these Black Ankle di- 
vision pits was used principally by blacksmiths, who regarded it 
as very high quality product. In those days good smith coal was 
diligently sought after, and when found, was regarded as being 
suitable for any puri)ose desired. 

Dkscriptiox of Coal Skams 

Hammond. This is the thickest and best seam of coal in the 
Wattsville Basin, having a thickness, exclusive of |)aniiig>. of 
more than 5 feet of excellent lump coal. The seam is overlain by 
shales, which make a fair roof. In the mine (see Plate :> ) which 
is being operated at the i)resent time, no trouble was being expcri- 
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and occurring at the southern terminus. This fault plays out be- 
fore the lower seams on the western margin are reached, with 
the Brown seam being the lowest one affected. Another small 
fault which occurs in this area was observed on section 1, township 
16 south, range 3 east, where a very slight lateral displacement 
was noted. This fault probably does not affect the Marion seam, 
and caused only a slight offset in the Broken Arrow. The ver- 
tical displacement of the Broken Arrow fault, where it juts up 
against the vertical measures, is estimated at 230 feet and might 
even be greater than that. The reversal of the dip to the south- 
ward and even southwestward along this line, accounts for about 
200 feet of additional strata which make up the top of the series 
in the Black Ankle Basin. 

The lower seams are apparently not broken by the faults, but 
they are turned sharply to the westward, and show a dip of about 
30 degrees southward. 

It is quite possible that other faults occur in this region, but 
none of them show any appreciable displacement, either lateral or 
vertical. It is said that one of the mines operated near the center 
of section 1, township 1(> south, range 3 east, actually ran up 
against fault planes, but none of these showed up in the outcrops 
examined and are therefore thought to be very small. 

Quite a considerable number of outcrops and openings was 
mapped on the lower seams along the western margin of the 
basin, and any break in that section wouKl have been si)otted 
easilv. Thus, it is with reasonable certaintv that the writer states 
that no faulting has affected these beds. The sharp swerve made 
by the seams at that point suggests that the l)eds were far enough 
away from the lateral pressure and swinging motion to safely with- 
stand displacement. 

It might be well to call attention especially to the 4 degree 
south dip of the beds along the railroad in the XW;^ of the X\V^4 
of section (>, township Ki south, range 4 east, 'i'his shift is very 
obvious, and is due to the depression occurring to the southward 
in the Black Ankle Basin. 

Thus we are brought to the P>lack Ankle division, which car- 
ries about 550 feet more strata than the rest of the basin. This 
brings in the Coal Branch and Hammond seams, which are not 
found elsewhere in the area. This part of the basin has a roughly 
elliptical shape, but differs from that of the Fairview section by 
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having a sharply curved trough. This curving is, of course, gov- 
erned by the degree of intensity of the lateral pressure, as is ex- 
pressed by the pinching out of the measures in the so-called ver- 
tical zone to the east of the basin. 

The dip on the western margin of this part of the basin is 
alx)ut that of the Fairview division, or about 14 degrees. Of 
course, near the vertical measures, the dip is pronounced. Nearer 
the center of the basin and at the turn on the southern end, the dip 
decreases rapidly, often not exceeding 2 degrees. Within the ver- 
tical area, the strata usually stand at about 90 degrees. 

This area carries the maximum thickness of strata making up 
this basin, or about 1,700 feet. Gibson calculated the vertical 
distance between the Second Conglomerate which forms the west- 
ern rim of the Coosa Coal Field, and the Fourth Conglomerate 
which forms the inner rim, at about 5,500 feet, which appears to 
be the maximum thickness for the entire field. 

This division shows the trough of the fold, which terminates 
against the minor fault just at the northwest corner of section T, 
township 1() south, range -4 east. The dip of the strata enclosing 
the flammond seam in the northeastern part of section 12, town- 
ship 1(> south, range 3 east, is about 15 degrees, which is abnor- 
mally high for beds so near the trough. This pitch is regarded as 
a direct result of the terrific overthrust faulting and subsequent 
depression which occurred just to the east of this locality. 

MiNiNt; 



The discovery of coal in the Coal Citv Basin is attributed to 
a party of hunters plying their trade in the vicinity of Fairview% 
an old station on the East & West railway. This seam was thus 
christened the Fairview Seam, and has since been called the Big 
vScam. Tlie exact date of this discovery is not known, but it is 
thought to have been in 1845. Some mining was done at this 
place, but on a very small scale. Near b^airview on the Higgin- 
bothani farm, was discovered the seam that bears his name. A 
few hundred yards m)rthwest of Fairview on the H. Chapman 
place, the seam which now bears the name Upper Chapman, was 
cut. 

A few years before tlie Civil War. the Fairview Mining Com- 
pany was organized and an opening made on the Fairview seam 
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about a half a mile south of the Fairview station. After a period 
of several years of very successful operation, their affairs be- 
came involved in some way or other and operations were closed. 

The old Inman mines must have been opened about 1855, al- 
though there are no records at hand which provide the exact date. 
These mines had up-to-date machinery for mining, screening and 
loading the coal into cars, and operated very profitably for many 
years. They were located in the southeast corner of section IG, 
township 15 south, range 4 east, or thereabouts, and shipments 
were made from the Inman Junction, on the old Kast & West 
railroad. This mining was done on l^roken Arrow seam. Oper- 
ation at this place has been carried on spasmodically ever since 
that time. 

Prof. Tuomey visited the Wattsville division in 1847, and 
reported the coals of that region as being very promising, and of 
excellent quality. A good bit of mining was done in this area 
prior to the Civil War. The output was greatly increased between 
1861 and 1865, when a considerable amount of coal was taken 
from the Broken Arrow seam and sent to the Confederate States 
arsenal at Selma. 

Prior to the Civil War mining was done on three seams, 
namely, the Brown, Hibby and ]^>rokcn Arrow. The Hudson mine, 
located in the northwest corner of section (J, townshi]) HI south, 
range 4 east, was probably driven in on the I'rcnvn scam, per- 
pendicular to the strike and so operated that it was self-draining. 
Now the old works are caved in and no verv accurate information 
concerning this mine can be obtained. The (lould opening was 
probably made on the l>ibby scam, near the Hudson mine, and was 
operated for several years, 'i^he other ()])ening was made on the 
Broken Arrow seam, but little coal was removed at that time. 

After the Civil War closed, it was quite a few years before 
mining was resumed in this area. In 18S0. when the (leorgia 
Pacific Railroad was being built, there was a demand for coal 
which was supplied by 1). H. Moore from a mine opened st)Uth 
of the old town of Coal City, probably on the Coal J>ranch seam. 

In 188J^ the Broken Arrow Coal Company was formed and 
began operations on the P)roken Arrow seam, doing a good bit of 
mining over a period of several years. This company erected a 
number of coke ovens, so arranged as to be loaded directly by 
tram cars from the mines. The main slope of this mine was said 
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to have run against a fault, the displacement of which was un- 
known (probably the one mapped in section 1, township 16 south, 
range .*5 east). The company became discouraged at this unex- 
pected turn of affairs, and operations were finally abandoned. 

About 1914 this mine was reopened by a Japanese company, 
which was making pig-iron at Talladega. This property has smce 
become involved in court proceedings which caused temporary sus- 
pension. The equipment is in good shape, and plans are laid for 
resumption as soon as the litigation troubles are settled. 

About 1S8(» the property of the Broken Arrow Coal Company 
was sold to the Eureka Company, which decided to open up a new 
place rather than to try to clean out the old mine. Accordingly 
they sank a slope on the Marion seam, then called the Eureka seam. 
This mine was actively operated for several years, when the main 
slope was driven out at the surface, due to the southerly dip at 
that place. This was also an unexpected turn of affairs, and little 
more mining was done by the company. This opening appears to 
have been very close to the number G opening mapped on that seam 
in section 1, township 1<> south, range 3 east. 

The Coal City Mining Company next acquired this property 
about 18IM). and began operations on the Coal Branch (Coal City) 
seam near the old Moore opening, where they carried on a pros- 
perous business for many years. This seam was capped bv a 
three- floor ledge of l)ituminous shale which had to be removed in 
mining. This increased the costs considerably. However, during 
the years which followed, this company removed a great amount 
of coal from both slopes which they drove in. At present, there 
are great i)iles of smouldering shale outside these slopes which 
give mute evidence to the fact that the mining here was really 
done on a large scale. The Coal City Mining Company's slope 
number 1 ran against a fault, which is the same one that gave 
trouble in the mines on the lower seam. This company has long 
since ceased operation, and the slopes have so caved in that one 
can hardlv tell wbere thev were located. 

The Hammond seam was opened about 1850-60 and some 
coal taken out by strij)ping. These old i)its were located near the 
south line of section 1, township 16 south, range 3 east, at the spot 
where Mr. W. T. P>rown has recently sunk a mine which gives 
promise of being one of the best in the entire area. 
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Quite a few other pits have been opened in the region about 
Wattsville, but the amount of coal taken from them has always 
been small, and largely by stripping. At present, the only large 
mine (see Plate 1-B) operated in the area is that started by the 
Ragland Coal Company in the southeast part of the S\V/4 of the 
NE^ of section 36. township 15 south, range 3 east, where a 
main slope was driven for 0(10' along the dip, with several laterals, 
the second entry on the right being driven out 1,000'. all roughly 
parallel to the strike. It is quite evident that the Ragland Coal 
Company was anxious to prove the good working qualities of the 
seam, the even character of the coal, and to disi)rove the theory 
that the area was all broken up with faults. The coal taken from 
this mine was hauled by wagons at 45c per ton to Wattsville, about 
a mile away, where it was loaded and shi])i)ed. This procedure 
proved to be a very expensive one, as the Ragland Coal Company 
probably anticipated, and the mine was temporarily closed to await 
more favorable railroad facilities. 

The old Black Ankle pits, located about section 15, township 
16 south, range 3 east, were the scene of some mining activity 
along about Civil War days. The coal was taken from the Upper 
Chapman or Ragland seam. al)Out the turn at number '^0. 

Openings were also made near the Black Ankle i)its. at the 
old Bibby place in section 14, township 1(> south, range .'> east, 
probably near location 7 and 8 on the l^il)l)y seam. Also near the 
old Bibby place are located the old Marion Tomason pits, on what 
is now known as the Clarion seam, where quite a bit of coal was 
removed by stripping. The dip at this point was about 2 degrees, 
slightly south of west. The coal from all these i^lack Ankle di- 
vision pits was used i)rincii)ally by l)lacksmiths. who regarded it 
as very high quality product. In lliose days good smith coal was 
diligently sought after, and when found, was regarded as being 
suitable for any puri)ose desired. 

Dkscriptiox 01- Coal Sk.\ms 

Hammond, 'i'his is the thickest and best seam of coal in the 
Wattsville Basin, having a thickness, exclusive of partings, of 
more than 5 feet of excellent lump coal. The seam is overlain by 
shales, which make a fair roof. In the mine (see Plate 3) which 
is being operated at the present time, no trouble was being experi- 
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diced with either roof or floor. The detailed measurement of the 
seam at the end of the main sloyye (150' deep) is as follows: 

To]) -Hlack to dark K^ay bituniinous shale. 

0' ly Rash and iMine. 

2' 2"- Coal, hard lump variety. 

1' 4" — Parting of slate which is goI)1)cd in the mine. 

1' 8" Coal, as alM.ve. 

0' «>" Slate. Kohl>e<i in the mine. 

1' 10'' -Coal, somewhat less lumpy than the above, but is hiij^h grade coal. 

Hot torn Shale, very much as al>ove. 

An analysis of a sample of coal taken at this point, according 
to tlie methods laid down hy the Bureau of Mines, is as follows: 

Moisture in mine sample, T.-l'v ; analysis of air dried sample 

Moisture _. 83 

Volatile .- - __ 80.»5 

Fixid Carl)on ... ._. ..._ __ 58.28 

Ash _ _ 9.D4 

Sulphur .. .„ _ .93 

( Hy Dr. R. S. Ilnd^i-s. Staff Chemist. University, Alal>ama, January 27, 1025.) 

There i.s no doubt of tlie fine quality of this coal, and the only 
(lraw])ack to its devc]oi)ment is the fact that the reserves are 
meaner. Tliis coal ai)pears j^eculiarly adapted to grate and steam 
u.ses and should find a readv market. 

The J faniniond scam was first opened hy a man of that name. 
I)urinj( recent years the name was changed to the Dirty Dozen 
se;ini, presumably alluding to the workmen who were operating 
a mine at number (J oi)ening. 

Tlie coal from this seam is easily mined. The men dig out 
the top layer, and load it on the cars. Then the top parting is 
broken off an<l m()l)l)ed. The middle coal is next loaded, when the 
lower partiii}^ is gobbed, which leaves the botttmi seam on the solid 
floor from which it is easily extracted. The roof is high enough 
overhead that the men have no tnmble at all in moving about the 
mine. Another g(»od ])oun al)out this seam is the comparatively 
small amount of water that is enteriuji^ the mine from the upper 
levels. It i>i pos>ible that the flr)W may be increased with depths 
but that remain .^ to be seen. 

It >hould be mentioned in passiiiji: that there is a shale seam 
about -.^i* feet below the 1 laminond. called the IJrewer seam, which 
up»)n first j^lance. aj^pears to be a splendid seam of coal. When 
the walls are dui.^ into, however, ([uite a different impression is 
had. The seam is about <» feet thick, with alternating layers of 
coal and bituminous shale, none of the layers being more than G 
inches thick. 
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This mine could be operated most advantajjeoiisly along with 
mines on the other seams, and the coal used for better mixtures, 
or to supply demands for which the other coals in the area are not 
suited. 

The list of outcrops and openings on the Hammond is as 
follows : 

1. Outcrop near road in SE% of SW^i S fi T 10 S R 4 E. 

2. Old mine now entirely caved in near township line in SE*4 of SE'/^ S 1 T 10 

S R :< E. 

3. Outcrop near center of SE'-^ of SEVi S 1 T 1(5 S R 3 E. 

4. Outcrop in SE corner of SW^i of SE^4 S 1 T Ifi S R 3 E. 

5. 2«" coal, 1«" clay, 1;')" coal. (V clay, 22" coal, in SE corner of SW^ of SEH 

SIT Hi S R 3 E. 

Mine now in operation, main shaft 1. ')()'. several lateral rooms, gobI)ing clay 
partings. 
f>. Old mine now filled with water, in N\V»i of NE'/4 S 12 T 10 S R 3 E. 

Coal Branch. The Coal l^ranch seam ( formerly known as 
the Coal City seam, from the Coal City Mining Comi)any which 
first opened it) is a high class seam, reported by Gil)son to be 4 
feet thick and of excellent quality. This seam was not measured 
by the writer since both the old mine openings were filled with 
water. 

It was reported that the roof of this mine was very good, 
but that there was a 3 foot layer of l)ituminous shale just above 
the coal which had to l)e removed in mining. Why this ma- 
terial was not gobbed is not known. Anyway, removing this ma- 
terial practically doubled the hoisting expenses, and made the 
dump unnecessarily large. One advantageous feature of this 
project, however, is that it afforded the miners i)lenty of room 
to work in. 

In 1893 this mine produced ')0,()()0 tons of coal, part of 
which was used in the coke ovens near the tipple. The following 
analyses by Dr. J. M. Pickel of the University of Alabama, is of 
interest : 

Moisture - l.:i'^ 

Volatile - - -- „..35.00 

Fixed Carbon 5S>0 

Ash _ 5.20 

Coke - - - 03. />0 

Sulphur „ --.. 0.53 

The low sulphur content made the coal well adapted for 
forge, furnace, and foundry work. Probalily this coal would prove 
to be good steam coal, for it has the requisite percentage of lumps. 
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Gibson included in his report many testimonials from railway 
officials who had been using coal from this seam, relating to its 
super-excellence for steam purposes. 

It is not known just how much water invaded the mines 
on this seam, but from the way that they appear at the present 
time, there was likely a plentiful supply. 

This seam is confined to the southwestern portion of the 
basin, and therefore the reserves are limited. The high quality 
of the coal should encourage its immediate development, if a spur 
could be run into the area to handle the output. Such a spur 
could easilv serve mines on the Broken Arrow, Coal Branch and 
Hammond seams. 

The name of the seam is contributed by the Coal Branch 
Creek which runs along its outcrop for more than a mile. 

The list of openings on the Coal Branch is as follows : 



1. 48" (Gibson) old mine filled with water in NE corner of SW^ of SE^ S 1 

T 1 1» ^ K 'i P 

2. 48" (Gibson; old mine fiUed with water in SWU of SE^i S 1 T 16 S R 3 E. 

Broken ArroiK'. This is a very good seam of coal, about 36 
inches thick, average of 11 outcrops measured. The Broken Ar- 
row Coal Company started mining on this seam in 1882, and an 
appreciable amount of coal was removed, some sold directly and 
some coked at the mines. No record of the mining was kept, how- 
ever, so that the total amount taken can not be estimated. It is 
known, however, that the industry thrived for several years. The 
coal is a very good quality, and is thick enough to be mined profit- 
ably under present conditions. The reserve supply of coal in this 
seam is not as high as in the lower seams, but there appears no 
reason why this one should not be exploited along with the general 
scheme tor the field. Other mines operating on the Broken Ar- 
row are those at Innian Switch, which are gradually exhausting 
the supplies at that place. 

The coal is a good quality, high percentage lump, and should 
find a ready market. The coal cokes well, according to reports 
from the old workings in Broken Arrow. 

The usual amount oi water is pre^ent in the measures which 
enclose this seam. Although there are no partings in the Broken 
Arrow, washing is recommended. Some of the outcrops show a 
few inches of bone at the top. and it is impracticable for miners 
to prevent some of this material from getting into the coal. It is 
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also believed that a good part of the sulphur is carried in the 
bone and rash at the top of the seam, and if this is the case, most 
of the objectionable constituents will be removed during the wash- 
ing process. 

There are no analyses available to show the relative values 
of the various components. 

The list of outcrops and openings in the Broken Arrow is as 
follows : 

1. 30" in SKJ4 of SK'/4 S Ifi T i:> S R 4 K -<M mine. 

2. 80" in SK^ of SEJ4 S 16 T IT) S R 4 E ^)1(1 Inman Mine. 

3. 82" in SKM of SKV4 1« T 15 S R 4 K- present Inman Mine, 300' deep, more or 

or less. 

4. 80" in NW corner of NKU of NEJ.^ S 21 T 15 S R 4 K-old mine. 

5. 40" near N line in NWJ4 of SEU S 1 T 16 S R 3 E. 

6. 28" in NEU of SWJ4 S 1 T 1« S R 8 K. 

7. 28" in SKM of SWJ4 S 1 T Ifi S R 3 E— rlrift mine. 

8. 28" in SE^ of SVy»4 S 1 T 1« S R 3 E— old mine, main shaft, 400' deep, one 

lateral each direction, alon^ strike. 
1». Outcrop in SW^i of NWJ4 S 12 T 1« S R 3 E. 

10. 42" near S line in SW^ of NW^ S 12 T 10 S R 8 E. 

11. Outcrop near E line in NEV4 of SE^4 S 11 T 16 S R 3 E. 

12. 86" in SE corner of SEH of SEV4 S 11 T 16 S R 3 E. 

12A. Boring (records lost) in SE corner of SEJ4 of SE^4 S 11 T HJ S R 8 E. 

13. 86" in SW corner of NW^ of SWK S 14 T 16 S R 3 E. 

14. Outcrop in NE»^4 of NWK S 23 T 16 S R 3 E. 

Marion. The Marion seam is a very good one, averaging 
almost 30 inches of clean coal, from 7 pits. The seam is very uni- 
form, both in thickness and the quality of its coals. A good bit 
of coal was mined ffom numbers 7 and 8 openings, and number 
20 is the site of a drift mine about 20 feet deep. Some coal was 
taken many years ago from the old Clarion Toniason pits in the 
Black Ankle country, by stripping, finding its way into the market 
as smithing coal, for which it was well adapted. This coal was 
very uniform in texture, harder than some of the Wattsville Basin 
coals, coked easily in the forges and had enough volatiles to be 
free-burning with plenty of heat. 

This seam is under-lain and overlain bv shales which makes 
mining a little more tedious than would be desired. However, in 
the mines that were opened up near W'attsville, there was little 
tendency for the roof to cave, so that timbering was not such a 
discouraging factor as might have been expected. Xo i)arting has 
ever been noted in this seam, and no trouble with mining the 
coal has yet been exjjerienced. The mined i)roduct is the small 
lump to slack variety, somewhat similar to that of the Bibl)y seam. 

The Marion seam was examined in a numl)er of places, on 
both sides of the basin, and in the vertical measures to the east of 
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the basin. Unfortunately many of the outcrops were so filled with 
water and sediment that measurements could not be taken with 
any degree of accuracy. However, the outcrops that were meas- 
ured were sufficiently well distributed to give a good average. 

There were no analvses available for this coal, but it is con- 
sidered by the writer to be of a good merchantable grade. It ap- 
pears at sight to be more suited for coke and steam than for grate 
purposes. 

The name was derived from the Marion Tomason pits, where 
the seam was first opened. 

The list of outcrops and oi)ening on the Marion is as foUow^s: 



1. Outcrop in SKI* ot SE»4 S H> T 15 S R 4 K. 

2. Outcrop in SKU of SivH S 10 T 15 S R 4 E. 

3. 22" in railroad cut, extreme northwest corner of S 28 T 15 S R 4 E. 

4. Outcrop in NWU of NW** S 32 T 15 S R 4 E. 

5. Outcrop in SEU of NWJ.^ S (i T 16 S R 4 E. 

(i. Outcrop in road, center of SW^i of N'EU S 1 T 10 S R 8 E- 

7. Outcn»p in SE corner of SE^ of NVVJ4 S 1 T 10 S R 3 E, old mine. 

h. 3U" in SE corner of NVVU of SW»4 S 1 T 10 S R 3 E, old mine. 

1>. 30" near N line of SWU of SWJ4 S 1 T 10 S R 8 E. 

10. Outcrop in NE corner of SE»4 of NE»i S 11 T 10 S R 3 E- 

11. Outcrop in SW»i of NE^^ S 14 T 10 S R 3 E. 

12. 30" in NE^ of SWli S 14 T 10 S R 3 E. 

13. 32" near center of SWJi of NWji S 23 T 10 S R 8 E. 

13A. Jiorii??, (records lost) near W line in SWU of NW'U S 23 T 16 S R 8 E. 

14. Outcrop in railroad in SW corner of NWU of X\V'/4 S 7 T 10 S R 4 E- 

15. Outcrop in road in SEU of SWU S T 10 S R 4 E. 

10. Outcrop near center of SWU of SWjiJ S 32 T 15 S R 4 E» 

17. Outcrop in SEU of XWV* S 32 T 15 S R 4 E- 

18. Outcrop near NE corner of SE^^4 of NWj^ S 32 T 15 S R 4 E. 
ID. Outcrop in railroad cut in SEU of SWU S 21 T 15^ R 4 E. 

20. 30" in SVVJ4 of NEJ4 S T 10 S R 4 E. Drift rame 20' deep. 

21. 30" in NE^4 of NEVi S T 10 S R 4 E. 

22. Outcrop in NKU of NE S T 10 S R 4 E. 

23. Outcrop in NEJ4 of SW^., S 32 T 15 S R 4 E. 



Bibby. The Hib])y seam shows an average thickness of 24 
inches for 10 outcrops, with a maximum reported as 30 inches. 
This is loo thin to be of any great commercial importance at the 
present time. 'J'he coal ai)pears to be a very good grade and the 
seam mav become of value in a few vears. 

This scam was first cut on the old Bibby place in section 14, 
townshij) 1() south, range 3 east, and some coal taken out of pits 
in the immediate vicinity, the blacksmiths reporting that it was ex- 
cellent. The coal from this seam resembles that from the Lower 
Chai)man seam, that is small lump or slack variety. 

There is a small drift mine on this seam at number 17 open- 
ing. Mining appears to be rather easy, and the over-lying flag- 
sandstones make a very good roof. An abundance of water, which 
is so characteristic of the whole basin, is present in this seam also. 
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The list of outcrops and openings on the Bibby is as follows : 

1. Outcrop in SW corner of NKU of SE^4 S H5 T 15 S R 4E. 

2. Outcrop in NE corner of SWij. of SEU S HJ T i:> S R 4 E. 

3. 22" in railroad cut in NE}4 of NEU S 2J» T 15 S R 4 E. 

4. 21" in SWVi of SW^4 S 29 T 15 S R 4 E. 

5. Outcrop in S\V»4 of SWU S 14 T Hi S R 8 E. 

5 A. 20" about center of SE^ of NVVJ.4 S 14 T Hi S R 8 E. 

<i. 24" in SE corner of NEV4 of NW^i S 14 T Ki S R 3 E. 

«A. Boring (records lost) in SEV:i of iN\Vj4 S 14 T Hi S R 3 E. 

7. 20" near center of SE'4 of WVii S 14 T K. S R 3 E. 

S. Outcrop in NE»4 of S\VJ4 S 14 T l.i S R 3 E. 

8A. 24" in SE part of NWVi of SWH S 14 T H» S R 3 E. 

t). Outcrop in NW;4 of S\V^4 S 14 T Hi S R 3 E. 

10. 20" in N\V part of NWV4 of NVWi S 23 T in S R 3 E. 

11. Outcrop in SE»4 of NE|4 S 22 T 1(5 S R 3 E. 

IIA. 24" in NE part of S\W% of N\V\4 S 23 T 1« S R 3 E. 

12. Outcrop in railroad in NWU of N\V'/4 S 7 T Ki S R 4 E. 

13. Outcrop in road in SEVi of SWU S «5 T 1(5 S R 4 E. 

14. Outcrop in NE part of SE^ of NVVJ4 S 32 T 15 S R 4 E. 

15. Outcrop in railroad in SE part of SEU of SVVVi S 21 T 15 S R 4 E. 
1«. Outcrop in SWP of XEP S « T U) S R 4 E. 

17. 30" in S\\% of NE^i S T 10 S R 4 E. Drift mine 30' deep. 

18. Outcrop in xNEK of XEU S C T 10 S R 4 E. 
lU. 28" in NW^ of SWJ4 S 32 T 15 S R 4 E. 

Brown. This seam is varial)le. ranging in thickness from 22 
to 4;5 inches. It differs from some of the other beds, however, in 
that no slate partings show up where the seam thickens. The av- 
erage thickness for lo pits is '^2 inches. This seam is underlain by 
a layer of fire-clay, bluish-gray to steel-gray in color, and about G 
feet thick. The overlying measures arc predominantly clays and 
shales, with some sandy phases show^ing up in the northern part 
of the basin. A detail section of the seam taken at number T is 
as follows: 



Top — Shale, thin-bedded, dark blue to black. 
0' 7" — Slack coal, with stringers (if bone and rash. 
1' G" — Good clean coal, lump variety. 
1' 3"— Clay, light blue, stiingcrs of iron stain. 

1' 0" — Clay, bluish to stcel-grav, hard, coinparativelv free from grit. 
3' 0"— Light-blue clay. 
Bottom — Shale. 

Number (> opening contributed the following section: 

Top - -Shale and soil, with jK-libles. 

0' 4" — Coal, with a l)it of blue clay and shale intermixtfl. 

0' 0" — Blue clay with a little grit. 

0' (>" — Coal, slack with some dirt and rash. 

1' 8" — Clean c«>al. hnnp character. 

v/ 0" — Clays, blue to gray. 

Bot torn — S ha 1 es . 

Both of these sections were obtained from the weathered out- 
crops and it is quite likely that the i)art of the seam which shows 
rash and clay will change to good coal when the zone of weathering 
has been passed. This may account for the fact that some of the 
seam cuttings showed so much more coal than others. 
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As a whole the Brown seam is better than the Lower Chap- 
man, the coal being as thick or thicker, and a good lump variety. 
The reserves are necessarily much less (of the Brown) than those 
of the Lower Cliapman. 

The onlv available analvsis of the Brown coal was made from 
a sample from numl)er VI opening, collected in August, 1924, and 
analyzed by Dr. Hodges, Staff Chemist, which shows the follow- 
ing results : 

Moisture _. _ . .88 

Volatile . _ - - 80.92 

Fixcxl C.-ir!«n _ _ _62.S0 

Ash _ - ..- _ 5.90 

Sulphur . _ _ 2.11 

The coal from this seam is a good merchantable grade suit- 
able for steam or grate uses. 

The list of outcrops and oi>enings on the Brown is as follows : 

1. Outcrop in SEU of SE»i S 1«> T 1'. S R 4 E. 

2. 24" in S\V»i of SEU S 1" T IT. S R 4 E -«lrift mine. 

3. 22" in NE»4 of SVV»4 S 1'. T Irt S R 4 E -small drift mine. 

4. Outcrop in railroati cut in .\W»4 of NE»i S 2V T l.=i S R 4 E. 

5. 2<" in NE corner of SE** of NW»4 S 2J* T l.=i S R 4 E. 
:)A. 43" alx^ut center of SEV, of XW^ S 14 T !♦> S R 3 E. 
r,. 2«i" in XW part of XEm of SVV»4 ^^ *-i'.> T i:. S R 4 E. 
7. 2:>" in SVVU of SWu S 2:* T i:. S R 4 E. 

7 A. 30" in SE corner of SE^t of SE^i S 2 T H". S R 3 E. 

s. 2h" in SE ct)rner of SE'4 of SWU S 1 1 T 1»1 S R 3 E- 

hA. 42" near E line in XWU of S\V», S 15 T !•; S R 3 E. 

(». Outcrop in .\ES of S\V«4 S 14 T !♦; S R 3 E. 

10. 42" in S\V|4 of SVWi S 14 T 1», S R 3 E. 

11. 2«/' in SE corner of SW^ oi XE'4 S 32 T 1« S R 3 E- 

12. 42" in SE corner of X\V>4 of S\V»| S 32 T i:> S R 4 E. 

13. 2"" in NE corner of SE'4 «'f NW'4 S 32 T !.'» S R 4 E. 

14. ;;o" in S\V corner of SE'i of .\E'4 S «i T l»i S R 4 E drift mine 100' deep. 
1.'). Outcrop in XE>4 of XE'4 S 'i T !•; S R 4 E. 

H). Outcrop in XE'4 of NE^i S 'i T l»i S R 4 E. 
17. \1" in SWVi of SW'4 S 32 T i:. S R 4 E. 

G'(//;;; or Clean Scaiu. This is a very nice little seam of coal, 
usually avcraj^iiig nearly '2 feet in thickness, and a nice lump va- 
riety which would find extensive usage iov grate or furnace coal. 
This >eani has been tapped at several places by people who were 
hunting for something t(i burn in their grates. The coal is very 
clean, and lumjjy throughout its entire thickness, and shows no 
variations at any i)lace in the field. The coal occurs within shale 
measures, tuj) and bottom, so that efforts to work the seam would 
have to be accompanied by the usual soft roof timl)ering. No 
doubt, there is plenty of water in these beds also, even though they 
are shales, and the extreme thinness of the seam would likely re- 
quire the removal of some lower or ui)per measures in order to 
acquire sufficient working space. This would add cost to the load- 
ing and hoisting, unless the excess could be gobbed, in which case 
the only extra expense would be the handling within the mine. 
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The outcrop of this seam invariably follows a valley or ravine 
just to the east of the ridge which overlies the Fairview seam, 
made up of the massive-sandstones which cover that member. The 
Higginbotham seam is usually at the western edge of the valley 
while the Gann occurs without fail almost, in the bottom. This 
is one of the most characteristic features of the entire group and 
is really startling in its persistence. 

A small drift mine has been opened at number 4 on the Gann 
seam, where several cars of coal were mined, the shaft penetrating 
about 30 feet along the dip. The miners at work in this opening 
say that the coal is unusually easy to mine, and the material piled 
up outside the entrance was certainly nice to look at. From re- 
ports that came in from time to time from people about the coun- 
try who had used this coal, it must burn admirably in the grate. 

The list of outcrops and openings on the Gaim or Clean seam 
is as follows : 

1. Outcrop near Fairview in NR corner of NVVU of SEV4 S 10 T 15 S R 4 E. 

2. 24" near L, line in NE'4 of SVVJ4 S 10 T 15 S R 4 E. 

3. 20" near N line in NE*A of NE*,4 S 30 T 15 S R 4 E. 

4. 20" in NE part of SK>4 of NEV4 S 36 T 15 S R 3 E— drift mine 80' deep. 

5. 15" near S line of SEU of NK^ S 3G T 15 S R 3 E. 

0. 18" bored with test auger in NE part of SVVU of SFM S 3G T 15 S R 3 E. 

7. 20" in NE corner of NW^i of NEU S 1 T 10 S R 3 E. 

». Outcrop in road in NEV4 of NVV^ SlTlOSR3E. 

9. 24" in SE corner of NE»/4 of NW^^ S 11 T 1(5 S R 3 E- 

9A. 24" in SW corner of SE14 of NWJ4 S 11 T IG S R 3 E. 

10. 24" in SEJ4 of NWV4 S 11 T IG S R 3 E. 

11. Outcrop in SE corner of SEU of NE^i S 15 T IG S R 3 E. 

12. Outcrop in NWVi of NE14 S 22 T IG S R 3 K. 

13. 24" near N line in SEJ4 of SVVJ4 S 22 T IG S R 3 E. 

14. Outcrop in SEU of NEU S 32 T 15 S R 4 K. 

Hujijinbotham. This seam shows an average thickness of 
about 30 inches, made up of a fair grade of small lump coal that 
might be used to advantage for steam purposes. There are no 
analyses available for these coals, but they are thought to be very 
similar to the general run of the Fairview seam. The seam does 
not have a parting, from evidence gathered from almost a dozen 
good outcrops, but the shales (see Plate 1-A) which make up the 
roof might give trouble. The seam appears to be very uniform in 
thickness and character, and would furnish a better i)rospect than 
the Lower Chapman. 

The name was derived from the first opening which was made 
on the Higginbotham place, near Fairview station, some time prior 
to 1850. 
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The outcrops and oi>enings on the Higginlxjtham are as fol- 
lows : 

1. Outcrop near Fairvicw, XE corner of NW'S of SEU S 10 T ir» S R 4 E. 

2. 2«" in N\V corner of NE!i of NE»* S 30 T 15 S R 4 E. 

H. 2<»" borefl with test auger in SE corner of SE*4 of N'WU S30Tl»SR4E. 

4. 80" !wire<l with test auRcr in NE jwrtion of SE*4 of XE»4 S SB T 15 S R 8 E. 

5. 2V' in SEli of \E^4 S 3*\ T i:> S R 3 E. 

0. Outcrop !»ored with test auger in S\V»i of SEU S 8« T 15 S R S E. in railroad 

cut. 

7. 2H" in S\V corner of SW^i of SE'/4 S 3« T 15 S R 3 E. 

X. Outcrop near E line of NEji of X\V»4 S 1 T 10 S R « E. 

0. 32" in SE part of XE^ of X\V«/» S 11 T 1« S R 3 E. 

10. Outcrop in X\V part of XE»4 of SW'i^ S 11 T 10 S R 3 E. 

11. Outcrop near center of SE»4 of SW'li S 15 T 1« S R 3 E. 

12. :i(i" near center of XEU of XW^ S 22 T 1« S R 3 E. 

13. 32" in old well in XE corner of SW*, of SWVi S 22 T 10 S R 3 E. 

14. 32" near W line in SE'i of SWU S 22 T 10 S R 3 E. in forks of road. 

15. Outcrop in S\V»4 of XEl-i S 32 T 15 S R 4 E. 

FainneiK.* or Buj Scam. 'JMiis is by far the most promising 
seam in the grouj), in si)ite of the heavy clay parting which occurs 
near the center of the seam. This parting ranges from 4 to 10 
inclies, usually, but locally has been reported much thicker. The 
scam carries in addition to the daw from 3(> to 50 inches of coal, 
with 40 inches a con.servative estimate of the average (see Plate 4). 
I1ie scam is overlain bv a heavv bed of massive sandstone which 
affords excellent roof conditions, and underlain by thin-bedded 
sandstones and shaly sandstone giving a clean floor. The coal it- 
self is shown bv analvses, of which there are many, to be a cofn- 
paratively low ash-high carbon coal, with a high percentage of 
sulphur. Mr. 11. A. Turner, in making an investigation of the 
Fairvicw coals in V.^i'l for the Seaboard, expressed the opinion 
that most of the sulphur volatilized in the furnace since the ashes 
drawn from the bcjilers did not show any special tendency to 
clinker. 1 f this is the case, it is ([uite likely that most of the sul- 
I)bur content would be removed by washing. 

The actual mining of the seam (see Plate 1-B, 5 and 6) as 
practiced in the mine of the Kagland Coal Company at number 10 
opening, is entirely practical. The clay or slate parting is removed 
first and gob])ed. Then the top layer of coal which adheres 
tenaciously to the roof, is poj)pe(l down and loaded. After this 
the bottom layer Is shot and loaded directly from a comparatively 
dean floor. The coal is hoisted out of the main opening which is 
10 feet wide and tracked with 40 pound rails, the equipment being 
ca|>able of handling about ."iOO tons a day. This amount of coal 
was never taken out, however, on account of the lack of rail facili- 
ties for marketing. 




Fairview scatii at No. 1.1 tititiiiiin j total Uwckws* SS". 'w;W\m^ tS,-i.M v»-fCvM4. 
7' thick icovcn-d l,y lumiiUcr hanUlcl, S\\ '/». S, S6.t. V^ '^., V- ''' "i-- ^•^^rasaj 
^cr }2, 1924. J 




A. Face of third right entry about 
operated by the Raglajni Coal Co., W'a 
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A test of the coal from the Brown mine was made by Mr. 
Percell, Road Foreman of Engines of the Georgia Division of 
the Seaboard, in 1922, quoted as follows: 

"Referring to the tests made with the car of coal from 
Brown's mine. Coal City, Alabama, recently, Mr. Payne and my- 
self tested this coal on Pacific and Micado engines. This coal runs 
very low in ash and clinkers but little, but it is a very soft coal 
and will slack easy from handling and weather conditions. We 
find that this coal throws off a very long blaze, which gives us a 
better super-heat than we can get from any other Alabama coal. 
If we can get this coal to run about 50% or ()0% lump, leaving the 
mines, we can use it with success. It is a slow burning coal but 
if it runs high in slack the consumption will l)e high, especially so 
with the stoker fired engines, and will clinker worse than if it 
runs high in lumps." 

It might be said in w^ay of explanation that this coal was 
loaded from the mine chutes into wagons, hauled to the railroad 
where it was shoveled into cars. This method of hauling is very 
detrimental to a high percentage of lump. Proper hauling, that is, 
from the mines to the cars, will increase the lumps to and above 
the railroad's specifications. 

Herewith are analyses of coal furnished by the Ragland Coal 
Company, to the Ragland Cement Plant. Each analysis represents 
a car load of unwashed coal : 



foist ure 


Volatile 


Fixed Carbon 


Ash 


.fiO 


2S.24 


r)r..r,2 


15.51 


.70 


28.27 


r)4.i*5 


15.98 


3.17 


29.12 


:>4.04 


13.07 


.33 


29.33 


55.79 


14.05 


.3<; 


29.41 


5«i.9r. 


13.27 


.43 


2*1.87 


57.30 


15.40 


.49 


26.03 


61.05 


22.03 


.«i7 


27.3r. 


54.80 


17.18 


.03 


27.95 


57.05 


13.77 


.(>4 


2«. .•'».'» 


5."). 73 


10.98 


.20 


25.8r. 


59.35 


14.59 


.r)5 


27.70 


50.00 


12.75 


.04 


27.80 


57.71 


13.85 


.3.-) 


28.9."> 


58.00 


12.70 


.'I'i 


24.79 


01.05 


13.90 


.<;.') 


2»i.(i9 


55.70 


14.90 
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A series of analyses made from samples collected in 1922 
in the Brown mine bv the Seaboard and analyzed for them in the 
Norfolk Testing Labcjratories showed the following results : 



Sample 


Moisture 


I'ildtile 


Fixed Carbon 


Ash 


Sulphur 


B. T. I 


No. 1-A 


3.22 


27. M> 


57.0« 


11.92 


3.02 


18.00H 


B 




28.69 


59.01 


12.30 


3.12 


13,441 


No. 2-A 


2.09 


27.14 


5^.29 


12.52 


4.0« 


13.545 


H 




27. «S 


59.55 


12.77 


4.1« 


13.821 


No. 3-A 


.82 


27.93 


(>3.00 


8.2«i 


2.61 


14,427 


B 




28.15 


fi3.52 


8.3J 


2.63 


14,546 


No. 4-A 


.72 


21.14 


4*1. 8«i 


81.28 







B 




21.29 


47.21 


31.50 






No. 5-A 


.15 


23.50 


44.82 


31.53 


4.25 


9^791 


B 




23.53 


44.^9 


31.58 


4.26 


9,810 


No. (I- A 


i.«;i 


30.10 


«;3.oi 


5.28 


2.0H 


14,569 


H 




30. 5 S 


ti4.0i» 


5.30 


2.09 


1»,808 


No. 7-A 


.71 


2<;.30 


57.2S 


15.71 


3.16 


13.051 


B 




2n.4<; 


57.72 


15.82 


3.17 


13.144 



Xo. I. General sample at 100' including bottom seam parting. 

Xo. 2. General sample at 200' including bottom seam parting. 

Xo. .*{. Good bottom coal, and of right hand entry. 

Xo. 4. Shaly coal, and of right hand entry. 

Xo. 5. Soft shaly coal, upper part of parting, or under the hard, 
upper layer, end of right hand entry. 

Xo. (). Top coal, end of right hand air course. 

Xo. T. General sample, second left entry. 

Samples collected from the same mine in 1921 and analyzed 
in the same laboratories gave the following results: 





.\ foist u re 


Volatile 


Fixed Carbon 


Ash 


Sulphur 


B. T. U. 




.50 


'MKy'ui 


m.\*> 


7.S7 


3.95 


14.436 


Dry 


cf>al .... 


30.80 


(.2.12 


7.91 


3.96 


14,506 



In January, 1922, Dr. F. H. H. Calhoun, the General De 
velopnient Agent for the Seaboard, made a series of measure 
ments in the i^rown mine, taken 20 feet apart, in order: 



Main Slope (inches) 



Fitst rifi'ht entry 



Upper I'oal 


Width of parting 


Lower coal 


14 


9.5 


18 


14 


8.5 


14 


16 


11 


17 


12 


11 


17.5 


12 


15.5 


17.5 


11 


11 


15.5 


12 


7 


11 


14.5 


13 


1 «.o 


11.5 


11.5 


17 


12 


15 


19 


11 


13 


15 


10.5 


10.5 


13 


12 


8 


17 


14.5 


8 


13.5 


11 


11 


18 


11.5 


12 


19 


10,5 


14.5 


21..'> 


11 


11 


17.5 


14.5 


9 


19.5 


12 


15 


21 


11 


11.5 


20 
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At end of first right air course 


12.4 


11.28 


17.46 




18 


U 


22 


L,eft entry about 1.^0' from end of slope 


io.r> 


12 


20.5 




i2.r. 


12.5 


22 




10.5 


12 


23 


Az'crage 


12.40 


11. 2S 


17.46 


Average of 12 pits 


1!).0 


12 


20.9 



Turner estimated that the Brown mine was making 200 gal- 
lons per minute, which may be considered as a sHght excess over 
the usual amount in mines. The writer was not able to calculate 
the amount of water because the mine was not in operation at the 
time of his visit, but there appears to be no reason why there 
should be more water in these beds than in any other similarly 
situated. Surface water has easv access to the beds on account of 
the dip, and it is believed that the total amount of water en- 
countered with depth will decrease rapidly in proportion to the 
exposed surfaces. 

Perhaps it might be well to mention here the fact that the 
reversals of the strata in the vicinitv of the Seaboard branch line 
in section 6, township 16, south, range 4 east, might somewhat 
hamper the working in the Brown mine along the right entries. 
It is the opinion of the writer, however, that no trouble will be 
encountered until the main slope reaches a depth of 3,000 feet or 
more, and then the disturbance mav onlv be noted in the entries 
driven to the right. Rven in case trouble is found in the right 
entries, those leading to the left will be without danger of altera- 
tion and may be worked at any desired distance. If the right en- 
tries are lessened the question arises as to whether or not the mine 
can produce the requisite amount of coal. It should l)e made very 
plain that whatever disturbance actually exists in the area, is con- 
fined to the upper measures and to the eastern portion of the 

basin. 

The Fairview seam was named from the station on the old 
East & West Railway, on the northeastern end of the basin. 

The list of outcrops and oi)enings on the Fairview is as fol- 
lows : 

1. Outcrop in SE corner in SWI4 of NKU S 10 T IT) S R 4 K. 

2. 50" coal— 5" clay near center-near E line in XKU of SEU S 9 T 15 S R 4 E— 

old mine, opened 1883, 100' deep. 
8. 20" coal— 5" clay— 31" coal- -near W line in .\WH of SW^i S 20 T 15 S R 4 E- 
4. 17" coal— 4" clay— 30" coal— near N line in NW54 ofXEH S30T15SR4E 

— drift mine 100' deep. 
6. 42" coal— «" clay parting center— SEU of NW1.4 S 30 T 15 S R 4 E. 
e. 48" coal— 5" clay parting near center— SE part of NWJ4 of SWV4 S 30 T 16 S 

R 4 E. 
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7. 17" coal— 4" clay- 21)" coal— in N\\'% of NWU S 81 T 15 S R * E. 

H. 1«" coal— ft" clay- 28" coal -near N line of SEH of NE^ S 3« T 15 S R 3 E. 

U. 17" coal -4" clay -2.-1" coal— near E line of SW^ of NEV4 S 8« T 15 S R 3 E. 

10. l«" coal- 15" clay— 20" coal--near VV line of S\V^ of NEJ4 S6T15SRSE 

— mine with main slope driven 1M«»', second right entry driven 1,000' aloniir 
strike, many other right entries and rooms. 

11. 1«" coal— 1«" clay— 28" coal— near center of NWJ4 of SE^ S 36 T 15 S R 3 E. 

12. 42" coal — 0" clay parting near center— near railroad in NW corner of SWJ4 oi 

SWVi S 80 T 15 S R 8 E. 
18. 22" coal— 7" clay- 20" coal, near E line of SE^ of SW>4 S 86 T 15 S R 3 E 
— drift mine 100' deep. 

14. Outcrop near road in NE corner of NWU of NWJ4 S 1 T 16 S R 3 E. 

15. 44" coal— 4" clay parting near center, in NW part of NWU of NWU S 1 T in 

S R 8 E. 

16. 22" coal— 10" clay— 2})" coal near E line in NE'4 of NE54 S 2 T 16 S R 3 K. 

17. 22" coal— 22" clay- -32" coal near S line in NEU of NE».4 S 2 T 16 S R 3 E. 

18. 24" coal— 14" clay— 30" coal, near N line in NEU of NEK S 11 T 16 S R 3 E- 
1J». 11»" coal— 36" clay— 35" coal, in SW part of NE54 of NW14 S 11 T 16 S R 3 E- 

20. Outcrop in SE part of SWU of NW«4 S 11 T 16 S R 3 E. 

21. Outcrop in SVV part of NW»4 of SWU S 11 T 16 S R 3 E. 

22. Outcrop in SW^4 of SWJi S 10 T 16 S R 3 E. 

23. Outcrop in S\VJ4 "f SW}.4 S 10 T 16 S R 3 E. 

24. 40" coal— 10" clav parting near center in NEJ4 of NEU S 15 T 16 S R 3 E. 

25. Outcrop in SE corner in NEU of SW^4 S 15 T 16 S R 3 E. 

26. Outcrop in SK corner of NW»4 of NW^i S 22 T 16 S R 3 E. 

27. Outcrop bored with test auger in NW part of NWJ4 of SW»4 S 22 T 16 S R 3 E- 

28. Outcrop in NE part of SWU of SW^i S 22 T 16 S R 3 E. 

2t». Outcrop in SE corner of SE*4 of NE^ S 6 T 16 S R 4 E— at Mr. Smith's house. 

30. Outcrop in SWP of NW»4 S 5 T 16 S R 4 E. 

31. Outcrop in NE portion of SWU of SW^ S 82 T 15 S R 4 E. 

32. Outcrop in NEJ4 of SWH S 32 T 15 S R 4 E. 

88. 47" coal - 6" clay parting near center in SE corner of SEK of NWU S 32 T 15 
S R 4 E. 

Upper Chapman. The Upper Chapman or Ragland seam 
shows consi(lera])le variation in thickness in various parts of the 
field. A glance at the list of openings on this seam will show that 
the changes are due to a more or less thick clay parting, which 
may or may not he present. Also it will be noticed that the thicker 
this parting, the thicker the coal. These differences are not at all 
unusual in coal seams, however. The thickest parting noticed was 
30 inches at num])er !) pit, where a sm:ill drift mine had been in 
operation. It is quite likely that this parting would have decreased 
materially within the mine but caving and water prevented any 
further investigation. 

The Upper Chapman averages above .'^0" and may be as high 
as .*5()", carrying a good grade of small lump coal which has high 
steam qualities and cokes well. This coal was put through a series 
of tests by Dr. J. M. Pickel. of the Department of Chemistry, the 
results of which are contained in Gi])son's report on the Coosa 
Field J. Dr. Pickel found that the coke made by the Ragland 
Coal Company at Ragland at that time (181)0) was as good as any 
produced in any of the Alabama fields and even compared favor- 
ably with samples from the Pennsylvanian fields. This coal was 
washed, about 100 tons mined each dav, about half of which was 



$ Rcjxtit on the Coosa Coal Field by A. M. Gibson. Alabama Geol. Survey, 1895, 
pjK 43-47. 
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made into coke at the mines. This coal is rather high in sulphur, 
from analyses of samples taken from the Wattsville Basin, but it 
is the opinion of the author that a considerable proportion of this 
sulphur content would be eliminated by washing. The coal is 
rather soft, crumbles easily into cul)ic to rectangular pieces most 
of which will be less than one-half an inch thick. It is entirely 
free from ferruginous stains, and carries a relatively small amount 
of sediment. 

An analysis of the coal from the Upper Chapman seam, taken 
from number 2 opening, is as follows : 

Moisture _ - - - 1.4.''» 

Volatile - „ _ - _ - 27.15 

Fixed Carljon _ — — <i.S.80 

Sulphur „ _ - 1.7r> 

Ash _ - 7.«iO 

Tot^l _ _ .. 1M1.75 

(Analysis by Dr. R. S. Hodges, Staff Chemist, University, Alabama— 1024.) 

The analyses and tests made from samples of this coal taken 
from the Ragland Basin will not be given here, as they have no 
direct bearing on the area now under discussion. 

The mining conditions of this seam are very good, on the 
whole, since a mine operated at Ragland continuously since 1890 
on this seam by the Ragland Coal Company, has met with suc- 
cess. In general it might be said that the overlying sandstone 
member, especially in the northern part of the field, would make a 
fairly dependable roof that would require a minimum of timber- 
ing. Wherever the sandstone becomes shaly, it will be necessary 
to change the plans accordingly. The shale parting can l)e gobbed 
in the mine so that this element will not cause any great deprecia- 
tion in the value of the seam where the partings occur. 

This coal should be washed, as a more uniform product would 
be secured thereby. There is a relatively large amount of water 
present in these measures which will have to be pumped out. 
Neither of these points will i)resent any alarming expenses or 
difficulties, for coal-washing is not much of a draw-back anymore, 
and the presence of water in the mines is good insurance against 
dust explosions. 

Operations set down on this seam could easily be worked in 
conjunction with the Fair view or Big seam which immediately 
overlies the Upper Chapman. This would cut down the costs con- 
siderably and its introduction into the mining scheme is strongly 
recommended. 
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This seam was first opened on the Chapman place, near the 
old Fair view station, whence the name. 

The list of outcrops and openings on the Upper Chapman is 
as follows : 

1. SC coal in NE part of SEVi of NWV4 S 10 T 15 S R 4 E— old drift mine. 

2. Outcrop in NE>4 of SW^A S 9 T 16 S R 4 E. 
8. Outcrop in NW^ of SW^ S 17 T 15 S R 4 E. 

4. 42" coal— 6" clay parting near center — near E line in NWK of NW}4 S 20 T 

15 S R 4 E— drift mine 100" deep. 

6. Outcrop in NW corner of SW}4 of NW^i S 20 T 15 S R 4 E— small drift mine. 

6. 28" in SE corner of SE^ of SWU S 19 T 15 S R 4 E. 

7. 42" coal— 10" clay parting near center— NW^.i of NWV4 S 80 T 15 S R 4 E. 

8. 28" in NW part of SW»4 of NEU S 315 T 15 S R 3 E. 

9. 4«" coal— 30" clay parting near center— XE l>art of NE^i of SWV4 S 86 T 15 S 

R 8 E — small drift mine. 

10. Outcrop near center of NE^ of SWJ4 S 30 T 15 S R 3 E. 

11. 30" in NE corner of SW^ of SWU S 30 T 15 S R 3 E. 

12. Outcrop in NE«4 of NEVi S 2 T 16 S R 8 E. 
18. Outcrop in NEV4 of NE14 S 2 T 16 S R 3 E. 

14. 88" coal— 8" clay parting in center— SE portion of NWji of NEV* S 2 T 16 S 

R 8 E. 

15. 53" coal— 13" clay parting near center— SE portion of SE^ of NW14 S 2 T 16 

S R 3 F 

16. Outcrop near center of SEU of SEV4 S 2 T 16 S R 3 E. 
16A. 32" in SE corner of SWJi of SWV4 S 2 T 16 S R 3 E. 

17. 82" in SE corner of NEH of NEJ4 S 10 T 10 S R 8 E- 
17A. 37" near SE corner of NW^ of NWU S 11 T 16 S R 3 E. 

18. Outcrop near center of SEU of NEK S 10 T 16 S R 3E. 
18A. 39" in SE part of SWJ4 of NVVV4 S 11 T 16 S R 3 E. 

19. Outcrop near center of SW14 of SE54 S 10 T 16 S R 8 E. 

20. Outcrop near center of SWU of SWU S 15 T 16 S R 3 E. 
20A. 87" in SE corner of SW'4 of SWJ^ S 15 T 16 S R 8 E. 

21. Outcrop in NW corner of NEV4 of SEU S 21 T 16 S R 3 E. 

22. 30" near NE corner of NEU of NWJ4 S 27 T 16 S R 3 E. 

23. Outcrop in SE part of SWJ^ of NEU S 32 T 16 S R 4 E. 

Lower Cltapinan. This is the lowermost seam included in 
this report, and where measurements were possible, showed a 
rather considerable variation in thickness. The seam has an aver- 
age thickness of about 20 to 24 inches. This member has never 
shown a clay parting, the thickness in each case representing clean 
coal, free from rash, clay or bone. The coal is underlain by a bed 
of fire clay ranging from 4 to 6 feet thick, which was prospected 
at number 2A and tested. The clay did not burn the color desired, 
however, and the matter was dropped. The Lower Chapman seam 
is overlain by at least 40 feet of very thin-bedded shales, which 
appear to be admirably suited for cement making. 

Three small drift mines (numbers 2, G and 8) have been 
opened on this seam, but water and caving prevented any detailed 
study regarding mining conditions. The seam is overlain by an 
8" to 14" ledge of fine-grained sandstone which gives an excel- 
lent roof. This is called "whetstone" by the miners. If tests 
were made on the clays underneath the coal, and found satisfac- 
tory, the two might be worked in conjunction. The coal is of 
excellent quality, apparently free from impurities and probably 
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low in ash, although there are no analyses available to bear out this 
statement. 

The name was derived from the Chapman place, near Fair- 
view, where the seam is said to have been first opened. 

The list of outcrops and openings on the Lower Chapman is 
as follows: 



1. 

2. 

2A. 

3. 

4. 

5. 

6. 

7. 

8. 

0. 
10. 
11. 
12. 
IS. 
14. 
15. 
1«. 
17. 
IS. 
19. 
20. 
21. 



23" SE portion of NE'i of NK!i» S lf> T ir» S R 4 K. 

22" SEVi of SWU S 1» T 15 S R 4 E- -small drift mine. 

2fi" well in SE»4 of SW'/4 S IP T 15 S R 3 K. 

20" NE corner of SEU of XEU S 25 T 15 S R 3 E. 

20" in NW corner of NEV| of SE'/4 S 25 T 15 S R 3 E. 

Outcrop near W line in NW'/4 of \E»4 S 3«5 T 15 S R 3 E. 

23" in SE |H)rtion of NEH of NW«4 S :'r, T 15 S R 3 E small drift mine. 

Outcrop near S line in NE»4 of .\WV; S lid T 15 S R 3 E. 

2«" in SW corner of SE'/4 of NW^ S 3»! T 15 S R 3 E small drift mine. 

Outcrop near E line in N\V», of SW^ S 30 T 15 S R 3 E. 

20" near center of SE!4 of SE!4 S 35 T 15 S R 3 E. 

Outcrop in SEJ^4 of SE»4 S 35 T 15 S R 3 E. 

18" near NW corner in \W»', of SEH S 2 T li; S R 3 E. 

Outcrop in SE corner of SW»i of NWU S 2 T Kl S R 3 E. 

24" near NW corner of NE!4 of NE'4 S 10 T 10 S R 3 E. 

Outcrop in SE»i of SW»'i S 10 T 10 S R 3 E. 

Outcrop in SEU of SE''^ S 10 T M S R 8 E. 

Outcrop in NW corner of NW»4 of SE»i S 21 T 10 S R 3 E. 

24" in SW corner of SW»4 of SE'4 S 21 T 10 S R 3 E. 

29" in SW portion of NWU of NE^i S 2S T 10 S R 3 E. 

Outcrop near NE corner of SE?4 of NW'4 S 27 T 10 S R 3 E. 

Outcrop in SE corner of NEM of SWV'i S 32 T 15 S R 4 E. 

10" in SE part of NEU of SW»4 S 32 T 15 S R 4 E. 



Rkservf:s 



Average thickness ... 

Acreage 

Foot-acre 

Tons per foot-acre .. 
Possible recovery ... 
Foot-acre recovery.. 
Total reserves 



Average thickness .. 

AcreaKC _ 

Foot-acre 

Tons per foot-acre . 
Possible recovery .. 
Foot-acre recovery . 
Total reserves 



Average thickness .. 

Acreage 

Foot-acre 

Tons per foot-acre 
Possible recovery . 
Foot-acre recovery... 
Total reserves 



Average thickness .. 

Acreage 

Foot-acre 

Tons i)cr frwt-acre 
Possible recovery .. 
Foot-acre recovery 
Total reserves .. . . 



L<Kccr Chapman 
1.0' 
lM.S2(i 
11».5(»». 
1.77(» 

00 ^-J. 
l.ioii 
21.I5hX)o 

llifKiitihitfluttn 
•2.4' 

i:..o7'_> 

l.TT'i 

l.lIM) 

l«i,57M.2(>fi 

Hihbx 
.J' 

2.02O 
5. MO 
1.770 

1,100 

0.421.000 



VpPt'r Chtipmiiu 
3' 
'*.!»2o 
20.7«;o 
1.770 

r.o''; 
l.ioo 
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The small strip of territory which makes up the Coosa Coal 
Field is comparatively little altered, considering the vast amount 
of faulting which occurs on all sides, of the most violent nature. 
Many of these faults have a vertical displacement of more than a 
mile, bringing Cambrian strata to a level with Coal Measures. 
Many overthrust faults occur within the field itself, dividing the 
strip into numerous small basins. Minor faults occur in all the 
l)asins, usually with horizontal displacement. The result of all 
this faulting is that the basin structure of the field is practically 
destroyed, except in the region immediately surrounding Watts- 
vvlle. Even this arear is disrupted ])y faults and compressional 
stresses which cause one big pivot fault and possibly several small 
cross fractures as shown in the map (see figure 1). The great 
breaks which characterized the margin of the field have reduced 
the basin to less than half its original size, and have plicated the 
margins with ridges of considerable height. Where these forces 
were equal, the basin was folded into a gentle synclinal, with or 
without cross breaks. When the forces were unequal the meas- 
ures were disrupted and deformed until it is difficult to determine 
just what is left and how it is arranged. The synclinal served to 
preserve the measures, however, while the upturned strata were 
attacked by weathering agencies and denuded to their present level. 

There are about seventeen seams in the Coosa I**ield, and fullv 
as many more that either have been named locally or find recogni- 
tion as markers. Several of these seams are workable and the coal 
is a proved merchantable grade. Mining has l)een carried on spas- 
modically, failures being accompanied by a transfer of collateral 
— the lands and equipment — to the concern advancing the money, 
until another company could be formed. Until recently there has 
never been any concerted effort at mining, with machinery espe- 
cially designed by experts from both theory and practice, with 
mine maps, with adequate rail facilities and with a sound, sys- 
tematic scale of wages. 

The coal itself is a high grade coking coal, an excellent steam 
coal when provided with the proper amount of lump, works well in 
forge and furnace, and certain grades burn readily in grates. 
There is no doubt but that the coal will find a ready market, pro- 
vided that it is properly prepared for market. The ash content 
is low enough, and i)robably will be further reduced in washed 
samples. It seems that the coals from the eastern part of the 
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INTRODUCTION 

Bauxite received its name from the town of Baiix, in Southern 
France, where it was first discovered in 1821. Since that time it has 
been found in manv countries, and associated with widelv variable 
geolo«^ical formations. Its early history in the United States appears 
to have been the original discovery in Pike County, Georgia, in 1887. 
followed by Rock Run, Cherokee County, Alabama, in 1889, and 
Pulaski County, Arkansas, in 18i)l. 

The discoverv of bauxite in Alabama is attributed to a curious 
mine foreman engaged in the removal of brown ore from the Rock 
Run ore banks, to supply the historic Bass Furnace at that place. It 
appears that this foreman sent some of this so-called "iron ore blos- 
som'* to the laboratories of the com])any, where it was determined 
that the material was (juite similar to the ores at Baux. It is interest- 
ing to note that the area of discovery has the largest number of de- 
posits of bauxite yet recorded from the State. 

The mining of bauxite in this region by the Republic Mining and 
Manufacturing Company led to the discovery of many other ore 
bodies in this general region. In 1919 the extensive deposits of 
bauxite in the Georgia coastal ])lain were traced across- the Chatta- 
hoochee River into Henry and Barbour Counties. In 1921, J. W. 
Adams, a prospector of Sheffield, discovered a group of small ore 
bodies in the vicinity of Margerum, in Colbert County. 

Deposits 

There are three distinct grou])s of bauxite (le])osits (See figure 1) 
in Alabama, which are named in the order of their discovery: 

1. Cambro-Ordo\ ician contact, with the main ore bodies centered 
about Rock Run. in Cherokee County, and in isolated areas in Cal- 
houn, Talladega and DeKalh Counties. 

2. Midway-Xanafalia contact, with deposits near Richards' Cross 
Roads and Alexander's Mill in Barbour and Henrv Counties. 

3. Mississi])pian-'J'uscaloosa contact, with deposits known near 
Margerum, in Colbert County. 

Due to similar geological conditions extending over larger areas 
than those in which bauxite is actually known, it is predicted that addi- 
tional ore bodies will be found in other parts of the State (See shaded 
areas of figure 1). 




of known (iepo.-iti 
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GROUP 1— CAMBRO-ORDOVICIAX CONTACT 

This group of deposits has furnished the greater part of the 
bauxite production of the State, and includes three known ore bodies 
in DeKalb, thirty-one in Cherokee, nine in Calhoun and one in Talla- 
^lej^a counties, or a total of fortv-four for the area. Twentv-four of 
the ore bodies in Cherokee County are within six miles of Rock Run. 

As stated previously, the original discovery of bauxite in this area 
was in brown ore pits, the bauxite occui)ying deep, irregularly shaped 
pockets. The dimensions usually were about twice as wide as deep, 
but with a somewhat irregular outline. Since the mining was by o])en 
pits, much ore was abandoned in the sides or bottom of workings 
where the overburden was too great to remove profitably. 

The original discovery seems to have been made by J. R. Trotter* 
in the Spring of 188JI, at the Dykes limonite banks. At the time of 
McCalley*s article on the subject, only a little more than two years 
after its discoverv, occurrences of bauxite were also known at Pied- 
mont, Jacksonville and Anniston. Although considerable mining and 
prospecting has been carried on since that time, the areal distribution 
of bauxite has not been materiallv extended. However, numerous 
additional deposits were uncovered in the known areas, particularly 
in the vicinity of Rock Run. 

The deposits occur in the eastern portion of the Coosa Valley, in 
li)W-lying hills adjacent to the Indian Range which is composed of 
Weisner quartzite. Most of the deposits are readily accessible. 

Straticjraphy. It ai)pears that most of the deposits of this group occur 
near the top of the Conasauga formation of Upi)er Cambrian age, 
with a few scattered ore l)odies in the Shady limestone and the Chepul- 
tepec and Copper Ridge dolomites (undifferentiated) of Cambrian or 
(Jrdovician age. Most of these deposits occur near the unconformable 
or faulted contact of the Conasauga and Weisner quartzite. The only 
important exceptions to this are the Fort Payne and Talladega depos- 
its, which are far removed from any known exposures of the Weisner. 

The type section is as follows: 



*This is disputed by R. S. Perry, who says he discovered the first deposit in April or May, 
IsjH), about S miles south of Piedmont. Calhoun County. In McCalley, Henry, Alabama Hauxite. 
Ala. Ind. & Sci. Soc, Vol. 2, p. 21. 1802. 
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• 
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C Red sandstone, calcareous, with thin 
limestone members, rich in fossils of 
Middle Devonian age. The iosaW lo- 
cality is near Ragland, in St. Clair 
County, and is about 10 feet thick. 
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Quartzitic schist, unfossiliferous. 
and unknown thickness. 
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100' 


Chert, sparingly fossiliferous. 




< 






Apparently absent. 
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Little Oak 


1 

1 

500' 


Pure, massive, bedded limestone, 
mostly dark with light brown streaks. 
Abundantly fossiliferous, both as to 
species and individuals. 




Athkns 


200' 


]{lack, fissile, calcareous shell, with 
a few thin layers of dark limestone. 
These beds carry an abundance of 
graptolites. 




Bkkkman- 

t<»wn 


Newala 


1000' 


Non-chcrty limestone, thin to thick 
bedded, compact and predominantly 
pearl -gray in color. Abundantly fos- 
siliferous. 




LoNciVIEW 


500' 


Mostly cherty limestone with little 
magnesian limestone, and sparingly 
fossiliferous. Not widespread in the 
region. 
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N 
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*< • 

•c 
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(Knox) 


CHKPri.TKPKC 


1 
1 

1 

1 

1100' 


Light gray, massive bedded lime- 
stone near the base, and dark blue, 
thick bedded dolomite above, which 
give rise to cavernous and fossilifer- 
ous chert, which is characteristic of 
the formation. 


< 
a. 


COPHKR RiDGK 


1 2000' 


Dolomite, light gray, thick bedde<i 
and probably siliceous. Weathers 
down in chert which is composed ot 
microscopic crystals of quartz. This 
chert characterizes the formation. 
Carries a few Cryptouoa. 




Bibb 


^ 


Probably not represented. 




Kktona 


300' 


Very pure dolomite. Probably rep- 
resented, and provisionally identified 
by Butts south of Anniston. 




llKiKRi'rKr.n 


•i 


Not certainly known but probably 
not represented. 




Cambrian 


I'PPBR 


CONASAUGA 

(CocSA) 


500' 


Limestone and dolomite, shaly in 
places, and usually thin bedded. Upoa 
reaching, the beds appear to be shale, 
preserving the original bedding planes 
of the limestone. Abundantly fossilif- 
erous. 




M1DD1.X 


Rome 

(montevali.o) 


1000' 


Red and variegated shales ami 
calcareous sandstone, with local lenses 
of limestone or dolomite. The reil 
shales characterize the formation. 




LoWKR 


Shauv 

(Al.l)RICH OR BeaVKH) 


i 

50(»' 
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Limestone, sparingly fossiliferous. 
mostly thick bedded and in part fine 
grained and approaching a marble 
which takes a good polish. 


1 


Wkisn'U 


2000' 

1 


Quartzitc or quartzitic sandstone, 
conglomerates, shale, slate and m 
places lenses of sandy hematite (gr^iy 
ore). Apparently un fossiliferous. 
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The area in which the bauxite occurs is strongly folded and 
faulted and the structure is very complex, although the trend of the 
beds largely conform to the general trend of the Appalachians. 

FORM AND CHARACTER 

The bauxite deposits of this area occur along with the brown 
ores, and are further associated with clays, which often form "horses" 
within the bauxite bodies. From the Georgia line the lead seems to 
divide, branches running on each side of an outcrop of Frog Mountain 
sandstone. The southernmost of the leads plays out in the southeast- 
ern part of Cherokee County, while the other continues through to 
Talladega. McCalley* says the two leads occupy sharp anticlinals, 
with a synclinal between them, and that this synclinal should also 
carry bauxite. 

Many of the ore bodies already mined out are pot-shaped (See 
Plate 1 A and B), usually about half as deep as wide. One of the 
largest in the district is the Murnaghan cut, which is about 360 feet 
northeast and southwest, about 285 feet across and 110 feet deep. 

The ore ranges from earthly to pisolitic, soft to hard and even 
ferruginous bauxite carrying more than 20% iron oxide. The follow- 
ing analyses will serve to show the. principal types : 
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MINING 



The actual mining of bauxite began soon after its discovery, and 
has continued since, although there was a complete cessation of activi- 
ties for a few years after the World War. The mining was entirely 
by the open pit method, and the day and debris piled up alongside the 
cuts. From the size of some of these dumps, it would seem that little 
or nu ore was shipped I The Murnaghan cut, according to a man 
employed in the workings at the time, had ore in the bottom and a 
30-foot ledge in the iiorthwest wall, when it was abandoned in 1919. 
This mine started about 1900. The old Sep Dyke pit must have 
produced at least '^0,000 tons, in the 15 years it was mined, while 
Burst-up supplied 14,000 tons the last year it was operated. In this 
mine there was left a body of ore 40 feet high and 80 feet wide, and 
it is estimated that that wall alone will supply 10,000 tons of ore. 

Some bauxite was mined during the war, from the Fort i^ayne 
deposits and from that at Talladega, but little other mining has been 
^Ic^ne in the area. 

LIST OF DEPOSITS IN GROUP 1 

DKKALH COUNTY 

1. S 10, T 6, R 9 K. 

2. S 9, T 6, R 9 E. 
3 S2T7R8F 

A. S 30, T 6. R ^) K. ( Fullers Harih) 

CHKROKKK COUNTY 

5. SK^ S 34. T 11. k 10 K. 

0. Carr Banks, NK^ NWi^ S IS, T 11, K 11 i:. 

7. Bogan cut, SE^ SW^^ S 24, T 11, R 11 K. 

8. Estes Bank, SE^/i NKU. S 24. T 11. K 11 K. 
^>. Klondike, N\V34 ^\%%, S 23, T 11. R 11 E. 

lU. Wilson Cut. NE^4 vSE^i, S 23. T 11. R 11 Fv 

11. Hite bank. SE^4 NWH. S 23. T 11. R 11 K. 

12. War-Whoop. SW54 XW^/i, S 25, T 11. R 11 K. 

13. Gaines Hill. NE^^t vSK^. S 26, T 11, R 11 K. 

14. Tomahawk. NW^.^ SE^, S 26, T 11, R 11 Iv 

15. Tierce. N\Vi4 SEVi. S 26, T 11. R 11 K. 

16. Boost-Up. .SWJ4 SE^, S 26. T 11, R 11 K. 

17. Old-Dyke. SWH SE54. S 26, T 11. R 11 1%. 

18. Indian Dvkc. S\V,'4 SEl^. vS 26, T 11. R 11 Iv 
19-A. No. 138. SVV'Ki SE54. S 26, T 11. R 11 K. 
19-B. Xo. 138. S\\]i SK14. S 20. T 11, R 11 E. 

20. Fine Cut. SWJ4 ^V^, S 26, T 11, R 11 K. 

21. Red Cm. SWJ^ SE^. S 26, T 11. R 11 E. 

22. New Dyke. SVYJ^ SE^4. S 26, T 11. R 11 E. 
n. Outcrop. NWJ4 NK^. S 35. T 11. R 11 E. 

24. Washer Bank. SW3/4 SWV4. S 35. T 11, R 11 E. 

25. Murnaghan Cut. SWI4 S\V^. S 35. T 11, R 11 E. : 
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20. Keil Shaft. S\Vj'4 S\V'4. S 35. T 11. K 11 K. 

11. Red Washer. SW^ SVV'4, S 35. T 11. R 11 E. 

28. Stiihhs Hill. SW^i Sl^^i S 28. T 11. R 11 E. 

20. SnyckT. N\V.'4. S 7. T 12. R^ 10 E. 

}A\. New Stewart. NK corner S 7. 

31. Old Stewart. Sh^ corner S 6. 

n. C\)wan Cut SK'4 NW^. S 13. T 12, R 9 E. 

}*}^. Runisev. XW '4.' S 14. T 12. R 9 K. 

34. Lee No. 1, N\V'4 SW' j. S 14. 

35. Lee Xo. 2, X\V«^ SW.'/,. S 14. 

CALHOL'X COUXTY 

3^>. Walker or Windom Pits. SK«4 S 12, T 14. R 8 E. 

yi . CVow outcrrjp. In Jacksonville. 

38. Love Cut. SEj:^ S 16. T 14. R 9 \\. 

39. Canij) McC'lellan Pits. 5.(H)0 yds. N and 2,(K)0 yds. E of Aiiniston, iicar Re- 

mount Road. 
4(). Dothard Outcrop. XW corner. S 3, T 14 S. R 9 E. 

41. II.)rden Outcroj). SW corner. S 34. T 13 S. R 9 E. 

42. McClellan Prospect. SIC^^ SW^:^ S 2^X T 13, R 9 E. 

43. Skinner Ore hanks Xo. 1. Xear Anniston. 

44. Skinner Ore hanks Xo. 2. Xear Anniston. 

TALLA1)E(;A COUXTY 

45. Parsons Cut. S 34, T 18, R 5 1%. V\ \\\\. S. of Courthouse at Tallade)2:a. 

(;R()UI» v> -MIDWAV-XAXAKAIJA COXTACT 

This j^roiip carries rather extensive deposits of bauxite in Barbour 
and Henry counties, and the only mining now being done in the State 
is in P>arbour County. 'I'hese deposits were discovered and prospected 
by the l\ei)ubiic Mining and Manufacturing Company, of Hermitage, 
(icorgia. The detailed examination of the deposits was under the 
<lirection of Kettger.* who published an account of the work and a 
description of the deposits. In outlining the prospecting, he said: 

"Tlie writer has recently done eonsiderahle detailed work in the 
district and lias had an opiM>rlunity to study tlie various deiK>sits. 
I)urinj2 the ])rosiKetin^. which covered a period of ahout twelve 
in<»nth>, some 200 different "shows" were tested on nutrc than H) 
l)n)i)erties. From thesv 200 'Shows''. 1^ deposits were outlined con- 
taininj4 a fair anioiuit of nurchantahle «»re. The prosi)CCtinj|f consisted 
(»f I'.'st-piMinj^ a!id drilling:, and in all more than 2.000 bore holes 
were jnit down supi)lemented In many test pits. About l.(.M)0 i)artial 
anal\ scs ( SiO.-, FejO... AK-O:.. TiO.-. and loss on ignition) were made 
of bauxite and associated day." 

In the summer of r.)*io. the author spent nearly two months in 
the area, studying the dei)osits as ])est he could from such information 
a> was still available from outcrops of Rettger's exploration work. 
Many sami)les were taken, from which partial analyses were made, 
and (k•])o.'^it 'i in particular was very carefully studied and sampled. 
( See Plate '2 A and B.) 'I'he section through this deposit is as follows: 



"Rt.'ttKcr, U. IC, riK- Hauxilf Deposits ot Southeastern Alabama. Kcon. Ocol.. \o\. 20. Nov.. 
11»2.*>. pp. 'iTl-Cfii;. 




Looking down the road at deposit '/.. 
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i No. 


Thickness 


% .41,0 


1 


10' 


10.9 


2 


10' 


6.1 


3 


6' 


46.8 


4 


3' 


50.5 


5 


10' 


37.3 


6 


15' 


36.5 


7 


20 


33.1 


8 


15 


41.7 


9 


35 


13.3 


10 


8 


53.0 


11 


6' 


50.8 


12 


4' 


49.2 


13 


10' 


50.8 


14 


9 


16.3 


15 


10' 


12.4 


16 


10' 


50.8 


17 


16' 


8.2 


18 


6' 


34.9 


19 


5' 


53.9 


20 


8' 


52.7 


21 


6' 


55.7 


22 


4' 


56.4 


23 


8' 


54.7 


24 


4' 


58.4 


25 


4' 


58.9 


26 


8' 


60.1 


27 


7' 


58.4 


28 


5' 


54.6 


29 


5' 


52.2 


30 


3' 


M.2 


31 


7' 


36.6 


32 


4' 


43.4 


33 


4' 


50.6 


34 


8' 


52.8 


35 


6' 


54.9 



.41j0t Description 

Micaceous sand and clay 
Very coarse micaceous sand 
Bauxitic clay 
Ferruginous bauxitic clay 
White potters clay 
Red to white clay 
Variegated coarse lumpy clay 
Potters clay ,mostly white 

Coarse, ferruginous yellow sand and clay, with clay 
ironstones 

White to buff bauxite 

Ferruginous bauxite — hard ore and boulders 
Do., with tendency to crumble 
White bauxitic clay 

Brown and variegated sandy clays, with s(>mc 
bauxite pisolites 
Buff sandy clay 

Red ferruginous bauxite and clay 
Red sand 

White bauxitic clay 
White bauxite, pisolitic 
White bauxite 

White and buff bauxite, pisolitic 
Do., but more uniformly pisolitic 
White bauxite 
Do. 
Do. 
Do. 

Buckshot ore 
Do. 
Do. 

Bedded, variegated clays, ferruginous 
Clay "horse", of white, buff, yellow and red clays 
Yellow clay, opposite of No. 30 
White bauxite, like No. 29 
Pisolitic bauxite, like No. 28 
Do., like No. 27 
(West end of section) 



Stratigraphy. The formations actually carrying the bauxite are the 
Clayton limestone of Midway age, and the Nanafalia. These and 
associated formations are shown in the following table : 
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WlLC(»X 



Xaxapai.ia 



In TK.ix ai. 



rr.' 



175 



a: 



MiPWAY 



(A 

-It 

< 

as 

u 



Xahkoi.a 



IXTKHVAL 



110' 



I'PI'KU 



Cl.AVT(>X 



InTKK\ AL 



pRoVinAXCK 
SaXIi 



KlIM.KY 



200' 



100' 



1000' 



Sands and clay.^, characterized by beds of 
Ostrca thirsat and pseudobuhr stone, ^ith an 
abundance of fossils. 



UxCdXPoBMITY 

LiKht colored sands and clays, appareiitlv 
without fossils, and probably reprc-ifnt> 
continental equivalent of the marine Ik:*U nl 
West Alaliania. 



Unconformity 

Type locality at Clayton, Barlxjur Coun- 
ty, where it consists of white to butt Hmr- 
stone, and calcareous sands. The linir- 
stones are abundantly fossil if erous. 



UNC(»XF<mMITY 

Coarse re<l and light colored saiid< an<l 
sandy clay, without fossils, probably rt-prc- 
^enting the typical Providence Saiwl of 
(Georgia and shallow water deposition. 



Predominating dark glauconitic .>^n<l>. 
with interbedcled clay and sandy cla>s. 
mostly marine and abundantly fossiliferou<. 
The formation gives rise to rugged toiMigra- 
"»hy. 



The ])auxite occurs in erosion channels in the Clayton limestone, 
near the contact with the Naheola clays and Xanafalia sands. The 
eroded surface of the Clayton is clearly exposed on the Chattahoochee 
River, and is described l)v Cooke,* as follows: 

"On Chattahoochee River the Nanafalia formation lies directly upon 
the Clayton limestone. Ancient sink-holes in the Clayton filled with white 
micaceous sand arc plainly exposed on the west bank of the river above the 
old wagon bridge at Fort Gaines." 

While in the area in IJI'^o, the writer measured two sections of the 
lowermost Xahecjla beds, near the contact with the Clayton, and are 
^.ven below : 

/;/ branch, one-fourth mile northeast of Baker Hill. 
Top Debris from the top of the hill 



9' 
4' 

7' 



I jji^nile 

Black clay 

White t(» light iiray clay, with iron stains 

Deep red to variej;ated ocher-clay 

Yellow clav 



15' White clay 

In (branch, just east of Baker Hill 

15' Clays and liunite 

2' Mixture of limonitc and ferruginous sandstone 

5' Yellow ocher. apparently high grade 

20' White to vellow clavs 



'Cooke, C. Wythe, Geology of Alabama. Sp. Rpt. 14, Ccol. Suiv. of Ala., p. 2«1, 1»2C.. 
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Near J. W. Floyd's house, southeast of Hakcr Hill, there is a fine 
outcrop of some 30 feet of Clayton limestone carrying an abundance of 
Osirea crcmilimcrginata, within a short distance of a deposit (No. 4) of 
bauxite. 

Form and Character. The (lei)osits are irregularly shai)ed ore bodies. 
some of which show evidence of bedding, and carry ore which ranges 
from earthy ore to boulders of hard, firmly cemented j>isolitic l)auxite. 
Many of the ore bodies carry high-grade ore, and as a whole, the ore is 
very promising. There is very little of the highly ferruginous ore which 
characterizes the Rock Kun deposits. 

The following analyses show the variety of ores : 





1 


2 


3 


4 




5 


6 


7 


8 


SiO. 


22.1 


11.9 


8.5 


72 




29.9 


3.8 


11.2 


10.3 


A1=0, 


51.1 


46.5 


M).5 


58.4 




47.1 


61.1 


42.5 


58.1 


Fe.O, 


.1 


13.4 


.4 


.1 




2 


2 


19.2 


.1 


TiO. 


2.5 


1.9 


y7 


2.8 




1.6 


2.2 


1.8 


2 2 


Ign 


23.8 


26.3 


20.9 


31.4 




21.2 


327 


25.4 


29J 




9 


10 


11 


12 




13 


14 


15 


16 


SiO. 


8.7 


14.9 


11.7 


10.8 




72 


4.9 


20.9 


11.3 


AlaO, 


46.1 


53.9 


55.7 


56.4 




58.4 


60.1 


52.2 


39.8 


Fez(X 


16.9 


1.3 


.7 


1.0 




1.1 


.5 


.6 


23.5 


TiO. 


22 


2.1 


2.4 


1.^ 




Z.7 


y7 


2.8 


2.4 


Ign 


26.1 


28.8 


29.4 


29.5 




29.5 


30.8 


23.5 


23.0 


1. A., 


sample 1. 






9. 


\ 


. ( Hull 


Idcr ) . 






2. I). 








10. 


Z 


-19. 








3. 0. 








11. 


Z 


■21. 








4. J. 








12. 


z 


21. 








5. L. 








13. 


z 


■24.' 








6. O. 








14. 


z 


■2b. 








7. Q. 








15. 


z 


-29. 








8. 5. 








10. 


7. 


sample 


A. 







Mining. In the s])rin<( of li^'^i. the l\ci)ub]ic Mining and Manufac- 
turing Company, of i lerniita<,a\ Georgia, stripped one of the best ore-bodies 
on the Dent place (I') and another near Richards Cross Roads ( X-O), 
and has been minini^ since that time (see Plate '•] A H). The haul is l)y 
truck to luifaula, some 1-^ miles away. Were railway facilities more 
convenient, it is likely that more of these deposits would be nn'ned. 
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LIST OF DEPOSITS IN GROUP 2 
BARBOUR COUNTY 



Deposit 


Location 


A 


NE^ S 20, T 9, R 28 E. 


B 


SE}4 S 17. T 9, R 28 E. 


C 


SW^ S 17, T 9, R 28 E. 


D 


NE^ S 18, T 9, R 28 E. 


E 


Center S 18. T 9, R 28 E. 


F 


SE^ S 18, T 9, R 28 E. 


G 


SE^ S 18, T 9, R 28 E. 


H 


NE^ S 19, T 9, R 28 E. 


I 


NE% S 20, T 9, R 28 E. 


J 


NE^ S 20. T 9, R 28 E. 


K 


NW^ S 21, T 9. R 28 E. 


L 


NE^ S 20, T 9. R 28 E. 


M 


NW^ S 21. T 9, R 28 E. 


N 


SE54 S 20, T 9. R 28 E. 





SEVa S 20, T 9, R 28 E. 


P 


SEJ4 S 20, T 9, R 28 E. 


Q 


SW^ S 21, T 9, R 28 E. 


R 


South half S 21, T 9, R 28 E. 


S 


SEJ4 S 21, T 9, R 28 E. 


T 


SWJ4 S 21, T 9, R 28 E. 


U 


SW^ S 21, T 9, R 28 E. 


V 


SE^ S 20, T 9, R 28 E. 


W 


SEJ4 S 20, T 9, R 28 E. 


X 


SW54 S 20, T 9, R 28 E. 


Y 


NW^ S 15, T 9, R 28 E. 


Z 


NE part of SE^ of S 20, T 9. R 28 E. 


No. 1 


Next to / in the NEJi S 20, T 9, R 28 E 


No. 2 


SE^ S 26, T 9, R 28 E. 


No. 4 


NE54 S 13, T 9, R 28 E. 


No. 5 


SE54 S 13, T 9, R 28 E. 


No. 13 


NE^ S 10, T 9. R 28 E. 


HENRY 


COUNTY 


No. 3 


NEJ4 S 4. T 8. R 27 E. 


No. 6 


SE54 S 24, T 9, R 28 E. 


No. 7 


NE^ S 36, T 9, R 28 E. 


No. 8 


NE^ S 36, T 9, R 28 E. 


No. 9 


SWJ4 S 20. T 9, R 29 E. 


No. 10 


NW54 NWji S 8, T 8, R 29 E. 


No. 11 


North half S 12. T 8, R 28 E. 


No. 12 


NEJ4 S 1. T 8, R 28 E. 



GROUP 3— MISSISSIPPIAN-TUSCALOOSA CONTACT 

Deposits of bauxite belonging to this group are found near Mar- 
jjj^erum. in Colbert County, and bauxitic clay just across the State line 
in Tishomingo County, Mississippi. The Colbert County deposits 
are just south of the Tennessee River, and south of Margerum, a 
station on the Memphis-Chattanooga division of the Southern Railway 
System. 




A. StriiMwi ..rf iMiJv un iliv IJ.iit plricv. wiili a l.d^;.' ..i liiL:li Kradc hauxiH' 
:x|>f.RwL and a mass 'n tliv ct-iKcr i.ir,.Kr<.iiitil rcnilv i..r la.Mw ..n lin- inicks. The 
,v.-rlviiit! Mavs nr.> .IffinilHv Ih-cI.IuI, 




B. ftrt-lMidy in pmcrss ni strijiiiiiip, cmc mile v.isl i.i Kioliarils Cri>ss-Ri)ads 
Hiicti K'^'fc liauxitc lins alr-.iiilv been iniccivcrod in llii- central i>nrliun of tlie areu. 
/';i„j,ii-rr'.i;(rr /(, y-.m.. /mu- 11. ids;. 
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These deposits were discovered in X^'IX by J. W. Adams, prospec- 
tor of Sheffield, and mentioned by Burchard*, who says : 

•*In the fall of 1921 J. W. Adams, of Tuscumbia, Alabama, in 
prospecting for clays, discovered deposits of bauxite and bauxitic clays 
near Margerum, Colbert County, Alabama. These deposits are in 
erosion channels and sink holes in Mississippian limestones that have 
been partly filled by Cretaceous (Tuscaloosa) gravel." 

During 1923 and 1924, Mr. Adams prospected the area very thor- 
oughly, sinking some fifty test pits and about a dozen trenches, out- 
lining several rather attractive ore bodies running between 48 and 55 
per cent alumina. The writer carried out his investigations in the 
area in the summer of 1925, and all of the results of the previous work 
as well as a very comfortable camp, were placed at his disposal. He 
wishes to acknowledge this splendid cooperation. 

The area is a rather rugged upland, near the western terminus of 
the Tuscumbia Mountain, and about (iOO feet above sea level, with a 
difference of elevation of about 200 feet. Bear Creek drains the region. 
The area is rather inaccessible at the present time, but is susceptible 
to the construction of satisfactory roads or even a spur track from 
the Southern system. Margerum would be the nearest shipping 
point. 

Stratigraphy. T'nc formations exposed in the Margerum district are 
largely Mississippian. with a blanket of Cretaceous (Tuscaloosa) clays 
and gravel. The section is as follows : 



•Hurchaul, 1%. ¥., Hauxite in Northeastcin M^ssissiiipi. U. S. G. S. liuU. T.'iO-O, Wlit, 
op. 101-140. 
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i 

< 

f-; 


J 
S 

s 


rrsc.M.oo-\ Formation 
Bancob J.IMKSTOVE 


Sand and gravel, with some clay ^m 

.■1a> leiisfs. 




< 

< 

5 

X 


Mostly massive bedded sandstones, 
white to very dark in color. Some thin 
shale beds. No coals in the lower 200 fert 


1 




illd ficcasional shale beds. Carries two 
Molilic members, the upper Ireing very 
'lersislent. In all about 400 feet thick. 






Hartsei-i.e Sandstone 
(Golconda. Cypress) 


Massive bedded sandstnne. with one as- 






S 
■J 

1 

I 

1 


Gaspek 


Sha!e at top. shaly limestone in the 
middle and limestone at the bottom 
■\sphahic oolite near base- ExiremeK 
fossiliferous thrnughoiil. 240 feet thick 




2: 


Bkthel 

St. Genkvieve 
- 


A.splialtic sandstone. 20 feel thick. 




1 


Mostly blue shale and marl, with a 
'cdfre nf limeslone at ha!se which is abun 
dantly fossiliferous. 60 feel thick- 






Massive to thin bedded, dark blue 
150 feet Ihick. 




Unc 


iiiid fossiliferous. About 225 feet thick. 
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# There are several fine key beds which enable one to work out the 

f stratigraphic relations accurately and easily, of which perhaps the best 

^re the ledge forming asphaltic members of the Bethel and Gasper 

formations. Between the asphaltic beds are limestones with abundant 

s^Iicified fossils that are everywhere thickly matted in the residual soils 

^^cumulated over the limestone beds. Another excellent key bed is 

^^^^ layer of Productus limestone about one foot thick at the base of the 

^'^- Genevieve formation. This bed is probably encountered more fre- 

^I'^-mently than any other, occurring as it does just below thin bedded 

^ Wales that are readily disintegrated by weathering agencies, and 

^^^pping the massive bedded cherty limestones of the Tuscumbia 

^^^rmation, which weather away very slowly. The Hartselle sandstone 

^"^akes a good tie point for the upper part of the section. 

The surface in the immediate vicinity of the bauxite deposits is 
Almost entirely covered with Tuscaloosa sand and gravel. This 
blanket was obviously laid down on the much-dissected surface of the 
^ississippian land mass after the long period of emergence. More- 
over, it appears that the drainage has not been materially changed 
from the Post-Mississippian pattern, a view supported by the fact that 
rock outcrops are found at all altitudes, wherever erosion has removed 
the Cretaceous sediments : A fine example of this occurs in the midst 
of the bauxite deposits, where several huge boulders of asphaltic oolite 
(Gasper), surrounded by Tuscaloosa sands, jut out from the side of 
a ridge. 

Form and Character. The ore bodies of this area are widely 
distributed and always occupy nests in the thicker portions of the 
remaining remnants of Tuscaloosa gravel and clays. In no case were 
they seen to rest directly upon Mississippian beds. Also, they inva- 
riably pass downward into bauxitic clay and clays. In shape, the 
bodies are irregular. In size, they carry from a few pounds of ore, as 
observed in one of the shafts, to moderately large bodies several hun- 
dred feet in diameter. 

The ore is generally i)is()litic, with a matrix of chalky material of 
essentially the same composition as the pisolites. Most of the ore 
bodies have numerous small streaks of iron carbonate, often weath- 
ered to limonite, with some traces of nianganc>e. Frequently these 
siderite veinlets show evidence of pisolitic texture, suggesting that 
they were formed at a later period than the bauxite. There is little or 
no ore in this region that comes under the classification of ^'hard ore", 
so characteristic of the other deposits of the State. The predominat- 
ing type is the loosely cemented pisolitic soft ore which disintegrates 
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Fig. 2. \-ertical sv< 
iwitiK ihc strati;!raiilii( 
bauxite at the Gaspor 



1 'ij beds oxposcd in llie MarRiTiim DiMriet. witli curve 
,'itioii of (he test pits cutliiiR Iraiixiti-. Xnte tonceiitralinn 
1 Bethel asphaltic members. Ajtcr Jones, in fi.-.ui. Ofol., 
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LIST OF DICPOSITS IX C.ROUl' 3 



7'\7»f 



2 


Pit, 


■» 


Pits, 


4 


Pit, 


/ 


Pit, 


^i 


Trench, 


10 


Pit 


12 


Pit. 


14 


Pit, 


:8 


Pit. 


20 


Pit, 


22 


Pit, 


22. \ 


Pit, 


2S 


Pit. 


.K» 


Pit, 


M 


Pit, 


.^4 


Pit. 


.v. 


Pit, 


.^ 


Pit, 


40 


Pit. 


4f. 


Trench 


4^ 


Pit, 


50 


Pit, 


51 


Pit. 


52 


Pit. 


.54 


Pit. 


56 


Trench, 


58 


Pit. 


^(1 


Trench, 


M 


Pit. 


S4 


Trench, 


^)6 


Pit. 


67 


Pit. 


^ 


Pit, 


70 


Pit, 


72 


Trench. 


74 


Pit, 


75 


Pit, 


7^ 


Pit. 


77 


Pit, 


78 


Trefich. 


70 


Pit. 


80 


Pit. 


«1 


Pit. 


S3 


Pit, 


84 


Pit, 


85 


Pit. 


86 


Treiirh. 


88 


Pit. 


■*o 


Trenrh, 


'^1 


Pit. 


■n 


Pit. 


03 


Pit. 


•*5 


Pit. 


'^6 


Trench, 


98 


Pit, 


JOO 


Pit, 



NWi4 

X\\>4 

XEVi 

X\V^4 

XWJ4 

x\v^ 

X\V54 

xw^ 

XWi/i 

x\v>^ 

SWI4 

SWJ4 

s\v^ 

SKI- 
SK'4 SK14 



SE'4 
SEi'4 
XE>4 

x\vj4 
\\Vi4 

SE^4 

XEh 

NEH 

XE^4 

XEJ4 
SEV4 

SE14 
SKi/4 

SE^^a 

SE^4 

SE!4 
XEi4 

XE^'4 

'^ ' «/4 
« ^ 1 < ^4 

NK^4 
XE34 

XK14 

SK'4 
SKi^4 

S\V'/4 

SKV4 

S\V'4 
S\Vi.4 

S\Vl:4 

sw^i 

SWJ4 
S\VJ4 

xw^ 
x\V54 
X\vi4 



Locatuni 

X\V^, S 24. T 4, R 15 
X\\>4. S 24, T 4. R 15 
K\\%, S 24, T 4, R 15 
X\VJ4. S 24, T 4, R 15 
XEJ.4, S 23, T 4. R 15 
X\VJ4, S 24 T 4. R 15 
XWH, S 24. T 4. R 15 
XWJ4 S 24, T 4, R 1 
NWJ4, S 24, T 4, R 15 
NWH, S 24, T 4 R 15 
XWJ4, S 24, T 4, R 15 
X\V34. S 24, T 4, R 15 
SWJ4, S 13, T 4. R 15 
vSW^, S 13, T 4. R 15 
S\Vi4, S 13, T 4, R 15 
SE14. S 14, T 4. R 15 
S 14. T 4, R 15 
SK^:4. S 14, T 4, R 16 
SE^4. S 14. T 4. R 15 
XE14. S 23. T 4, R 15 
XEJ4. S 23. T 4, R 15 
XEJ.4. S 1^. T 4. R 15 
SE34. v^ 14. T 4. R 15 
XKy4. S 13, T 4, R 
yi\\%, S 23, T 4. R 
XKH. S 23. T 4. K 
XKU. S 23, T 4. R 
NE>4, S 23, T 4. R 
XEM. S 13, T 4. R 
XK'4. S 13, T 4. R 



XK'i, S 13, T 4. R 



XK14. S 23. T 4. 
XKM. S 13, T 4. 
SK?4. S 23, T 4. 



SK 



I-. 



S 13, T 4. 



SK'4. S 13. T 4. 



SK 



SK'4. 

SK'4. 

SKv: 



V4 



S 

s 

s 



13. T 

13, T 

13, T 

23. T 



4. 

4. 

4, 

.. 4. 

SKV:i. S 13, T 4. 

" ■ 4. 

4. 

4, 



^1' 

SK^4. 
SK'4 



S 13, T 
S 23. T 
S 23, T 



SK14. S 13, T 4. 



xw 



X\V'4 

xwva 

X\Vi.4 
X\VJ4 

xw 
xw I 

XWv 



R 
R 
K 
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SUGGESTIONS AS TO GENESIS 

The question of the origin of bauxite is a much discussed one. 
which has never been explained to the satisfaction of the majority of 
students of the problem. The writer makes no attempt to offer any 
explanation to apply to bauxite deposits in general, but confines his 
discussicm entirely to Alabama bauxites. It so happens that all of 
the Alabama ore bodies are associated with limestones, occupying 
erosional channels in the underlying limestone and associated with 
bauxitic clay and clays, sands and often debris. Lignite has been 
seen in several of the deposits. Over most of the area, particularly in 
Southeast Alabama, little is seen of the underlying rocks due to deep 
weathering. It might be noted that all of the deposits occur at or 
near unconformable contacts, which in most cases represent intervals 
of long duration. The majority of the ore bodies in Barbour and 
Henry counties occur near the contact between the Clayton and Nana- 
falia, where the Sucarnoochee and Naheola are both missing. 

The common association of bauxite with brown ore suggests that 
they were formed under the same general conditions, the variety 
formed depending upon some slight difference in the source of the 
material comprising the ores. Many of the bauxites in most of the 
deposits show important gradations into limonite, and many of the 
samples of "hard ore*' carry iron carbonate (siderite) in its fresh state. 
The presence of limonite and siderite in and on top of the bodies of 
bauxite, principally making up the surface and occupying crack> 
within the bauxite mass, makes it evident that the iron compound> 
followed the alumina. The total elapsed time between the change is 
unknown, but it is likely that it was gradual and spread over a consi<l- 
erable period. 

The Northeast Alabama deposits are rather difficult to study in 
detail, but it is evident that they were laid down in old erosional 
channels and jjockets, for the pits which were mined out to a depth of 
100 feet or more did not encounter rock during any part of the mining. 
It is unlikely that weathering alone could have been so complete in 
its disintegration of the underlying beds. The Margerum deposits 
show outcrops of limestone in several places adjacent to the bauxite. 
and it is likely that erosion played a greater part in the formation of 
these bodies than weathering. The same thing might be said for the 
Southeast Alabama deposits. 

Some of the de])osits (e. g., Z — Barbour County) show evidence 
of bedding, and it is likely that the periods ushering in the deposition 
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or formation of the bauxite found many of the erosional depressions 
pretty well cleaned out. There must have been a return from strong 
denudation to swamp and bog conditions, which caused a prompt 
choking up of these channels with debris. The available supply of 
coarse material apparently did not completely fill up all of the holes, 
leaving central areas more or less irregular in shape. Deposition of 
fine material followed, with the bauxites and bauxitic clays following 
in turn, and being followed by iron-bearing waters, which filled up 
the cracks or cavities which remained. Undoubtedlv there must have 
been a long time between the debris and iron ore, allowing for con- 
siderable disintegration within the bodies, and subsequent replacement 
by other material. Some of the ore bodies in the Margerum area 
show unmistakable signs of alternation of chert and gravel into baux- 
ite, and it is possible that this may have taken place in other districts 
as well. 

The source of the material must have been the land areas adja- 
cent to the deposits, where waters bearing clayey material in suspen- 
sion and iron and aluminum salts in solution, reached the special 
swamp conditions where the presence of organic acids caused the 
precipitation of the iron carbonate and aluminum hydroxide. Car- 
bonic waters likely caused the leaching and alteration in some of the 
deposits. The exact conditions under which all this took place form 
the basis for a great divergence in opinion, but it is not necessary to 
discuss these here. 

FUTURE PROSPFXTS 

The future of the bauxite industry in Alabama is very uncertain, 
and depends largely upon the development of uses for lower grade 
material, of which there is an abundance in the State. Heretofore, 
mining costs have been very high, because only the highest grade ore 
in each body could be utilized. If the lower grade bauxites and baux- 
itic clays could be used also, mining costs would be reduced and at 
the same time much greater reserves would be available. In looking 
over the pits and dumps, one would wonder whether or not any baux- 
ite was shipped, for the waste would appear to be sufficient to com- 
pletely fill the hole again. This waste should have some use in a new 
plan for the utilization of the whole body in clay, bauxitic clay and 
bauxite. 

While the production, which began soon after its discovery in 
1889, has scarcely exceeded 20,000 tons in a single year, there has been 
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a rather large total production. There must be sufficient reserves and 
deposits not yet discovered to make the industry worthy of serious 
consideration. The wide distribution of the deposits, and the variety 
of formations enclosing them, should lend encouragement to pros- 
pectors, who would certainly have a chance to find additional deposits 
in the "possible'' areas. 

The growing demand for high aluminous cements and refractories 
should provide an outlet for the low grade ores, while the higher 
quality material always has a ready market. 
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